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| ee observations which we have ventured to offer m the 
former volume, relate to what may be termed the Motive, 
the Sentient, the Nutritive, and Reproductive Functions of 
Animals. The various Organs of the animal frame have 
been described, their actions investigated, and the import- 
ant purposes of life, to which they are subservient, have at 
the same time been pointed ovt- An equally extensive 
field of Zoological Science remains to be investigated. 
Animals ave related to one another, and to the objects 
which surround them, in such a manner, as to be dependent 
on a variety of circumstances for the preservation of their 
éxistence, their dispersion over the globe, and their power 
of accommodation to the changes of the seasons. They 
are likewise to be viewed as admitting of division into 
classes and subordinate groups, according to the external 
or internal characters which they exhibit. In the investi- 
gation of these characters, a variety of methods are em- 
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ployed, and many rules have been prescribed, to regulate 
the principles of zoological nomenclature. 

In order to enter more fully into these important sub- 
jects, we shall distribute the present volume into Four 
Parts. In the first, we shall consider the Condition of 
Animals in reference to their Duration, Distribution, and 
Economical Uses. In the second, we shall treat of the 
Methods of Investigation employed to ascertain their struc- 
ture and actions. In the third, we shall examine the Rules 
of Nomenclature ; while the fourth will embrace a Gene- 
ral View of the Classification of the Objects of the Ani- 
mal Kingdom. | 


PART FIRST. 


ON THE CONDITION OF ANIMALS. 


CHAP. I. 


ON THE DURATION OF ANIMALS. 


mh 


Pics species of Animal is destined, in the absence of 
disease and accidents, to enjoy existence during a particu- 
lar period. In no species, however, is this term absolutely 
limited, as we find some individuals outhiving others, by a 
considerable fraction of their whole hfe. In order to find 
the ordinary duration of life of any species, therefore, we 
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C2. 


must take the average of the lives of a number of indivi- 
duals, and rest satisfied with the approximation to truth 
which can thus be obtained. 

There is but little resemblance, in respect of longevity, 
between the different classes, or even species of animals. 
There is no peculiar structure, by which long-lived species 
may be distinguished from those which are short-lived. 
Many species, whose structure is complicated, live but for 
a few years, as the rabbit, while some of the testaceous 
mollusca, with more simple organization, have a more ex- 
tended existence. If longevity is not influenced by struc- 
ture, neither is it modified by the size of the species. 
While the horse, greatly larger than the dog, lives to twice 
its age, man enjoys an existence three times longer than the 
former. 

The circumstances which regulate the term of existence 
in different species, exhibit so many peculiarities, corre- 
sponding to each, that it is difficult to offer any general ob- 
servations on the subject. Health 1s precarious, and the 
origin of diseases generally involved in obscurity. The — 
condition of the organs of respiration and digestion, how- 
ever, appears so intimately connected with the comfortable 
continuance of life, and the attainment of old age, that 
existence may be said to depend on the due exercise of the 
functions which they perform. ; 

Whether animals have their blood aerated by means of 
lungs or gills, they require a regular supply of oxygen 
gas. But as this gas is extensively consumed m the pro- 
cesses of combustion, putrefaction, vegetation and respi- 
ration, there is occasionally a deficiency in particular pla- 
ces for the supply of animal life. But, im general, where 
there is a deficiency of oxygen, there is also a quantity of 
carbonic acid or carburetted hydrogen present. These 
gases not only mjure the system by occupying the place of 
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the oxygen which is required, but exercise on many spe- 
cies a deleterious influence. ‘To these circumstances may 
be referred the difficulty of preserving many fishes and 
aquatic mollusca in glass jars or small ponds; as a great 
deal of the oxygen in the air contained in the water, is 
necessarily consumed by the germination and growth of the 
aquatic cryptogamia, and the respiration of the infusory 
animalcula. In all cases, when the air of the atmosphere, 
or that which the water contains, is impregnated with noxi- 
ous particles, many individuals of a particular species, living 
im the same district, suffer at the same time. The disease 
which is thus at first endemic or local, may, by being con- 
‘tagious, extend its ravages to other districts. 

The endemical and epidemical diseases which attack 
horses, sheep and cows, obtain in this country the name of 
murraim, sometimes also the distemper. ‘The general term, 
however, for the pestilential diseases with which these and 
other animals are infected is Epizooty, (from sa upon, 
and Zsey an animal. 

The ravages which have been committed among the 
domesticated animals, at various times, in Europe, by 
epizooties, have been detailed by a variety of authors. 
Horses, sheep, cows, swine, poultry, fish, have all been 
subject to such attacks; and it has frequently happen- 
ed, that the circumstances which have produced the dis- 
ease in one species have likewise exercised a similar in- 
fluence over others. 

That these diseases arise from the deranged functions of 
the respiratory organs, is rendered probable by the cireum- 
stance, that numerous individuals, and even species, are 
affected at the same time; and this opinion is strengthened, 
when the rapidity with which they spread is taken into 
consideration. 


Many diseases, which greatly contribute to shorten life, 
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take their rise from circumstances connected with the or- 
gans of digestion. Noxious food is frequently consumed by 
mistake, particularly by domesticated animals. When cows, 
which have been confined to the house, durmg the winter 
season, and fed with straw, are turned out to the pastures 
in the spring, they eat indiscriminately every green plant 
presented to them, and frequently fall victims to their im- 
prudence. It is otherwise with animals in a wild state, 
whose instincts guard them from the common noxious sub- 
stances of their ordinary situation. 

The shortening of life, in consequence of the derangement 
of the digestive organs, is chiefly produced by a scarcity of 
food. When the supply is not sufficient to nourish the body, 
it becomes lean, the fat being absorbed to supply the defi- 
ciency,—feebleness is speedily exhibited,—the cutaneous 
and intestinal animals rapidly multiply, and, in conjunc- 
tion, accelerate the downfal of the system. 

The power of fasting, or of surviving without food, pos- 
sessed by some animals, is astonishingly great. An eagle 
has been known to live without food five weeks,—a badger 
a month,—a dog thirty-six days,—a toad fourteen months, 
and a beetle three years. ‘This power of outliving scarcity 
for a time, is of signal use to many animals, whose food 
cannot be readily obtained; as is the case with beasts of 
prey, and rapacious birds. But this faculty does not be- 
long to such exclusively. Wild pigeons have survived 
twelve days, an antelope twenty days, and a land tortoise 
eighteen months. Such fasting, however, is detrimental to 
the system, and can only be considered as one of those sin. 
gular resources which may be employed in cases where, 
without it, life would speedily be extinguished. 

In situations where animals are deprived of their aceus- 
tomed food, they frequently avoid the effects of starvation, 
by devouring substances to which their digestive organs are 
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not adapted. Pigeons can be brought to feed on flesh, 
and hawks on bread. Sheep, when covered with snow, 
have been known to eat the wool off each other’s backs. 
The various diseases to which animals are subject, tend 
greatly to shorten the period of their existence. With the 
methods of cure employed by different species, we are but 
little acquainted. Few accurate observations appear to 
have been made on the subject. Dogs frequently effect a 
cure of their sores, by licking them. They eat grass to ex- 
cite vomiting; and probably to cleanse their intestines from 
obstructions, cr worms, by its mechanical effects. Many 
land animals promote their health by bathmg, others by 
rolling themselves in the dust. By the last operation, they 
probably get rid of the parasitical insects with which they 
are infected. 

But independent of scarcity, or disease, comparatively 
few animals live to the ordinary term of natural death. 
There is a wasteful war every where raging in the animal 
kingdom. Tribe is divided against tribe, and species a- 
gainst species, and neutrality is nowhere respected. ‘Those 
which are preyed upon, have certain means which they em- 
ploy to avoid the foe; but the rapacious are likewise qua- 
lified for the pursuit. The exercise of the feelings of be- 
nevolence may induce us to confine our attention to the for- 
mer, and adore that goodness which gives shelter to the de- 
fenceless, and protection to the weak, while we may be dis- 
posed to turn, precipitately, from viewing the latter; lest 
we discover marks of cruelty, where we wished to contem- 
plate nothing but kindness. These feelings are usually the 
companions of circumscribed and partial observation, and 
fall far short of the object at which they aim. 

It would be impious in us to inquire why the waster has 
been created to destroy. It is enough if we know that ra- 
pacious animals occupy a station in the scale of being. And, 
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while we eagerly explore the various methods employed by 
the defenceless, to secure themselves from danger, and evade 
the threatened death ; it is suitable for us likewise to contem- 
plate the various means employed by carnivorous animals to 
gain the means of their subsistence. When we see a hawk in 
pursuit of a lark, we are apt to admire exclusively, the dex- 
terity of the latter in avoiding destruction, and to triumph 
‘when it has obtained the requisite protection in a thicket. 
We seem to forget that the digestive organs of the hawk 
are fitted only for carrion; and we lose sight of the benevo- 
lence and wisdom exhibited, in giving to its wings a power 
of inflicting a deadly blow, and rendering the claws suited 
for grasping, and the bill for tearing in pieces the quarry. 
We are not therefore to take confined views of the animal 
kingdom, if we wish to read the lessons concerning the Pro- 
vidence of God which it teaches. He that causeth the 
grass to grow for the cattle, and herb for the service of man ; 
likewise giveth meat in due season to the young lions which 
roar after their prey ; and feedeth the ravens, though they 
neither sow nor reap. We sce rapacious and defenceless 
animals existing, yet we do not observe the former success- 
ful im extirpating the latter. Limits are assigned to the 
ravages of this universal war. ‘The excess only of the po- 
pulation is cut off,—and this excess, on whose production 
so many animals depend for subsistence, is as uniform as 
the means used to restrain its limits. 

These various circumstances which we have now enume- 
rated as limiting the duration of animals, preserve the ba- 
lance of life, restrai within suitable bounds the numbers 
of the mdividuals of a species, and give stability to that 
system, the wise arrangements of which can only be dis- 
covered by a close examination of the whole. 
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CHAP. II. 


ON THE DISTRIBUTION OF ANIMALS. 


TS examining the zoological productions of different coun- 
tries, we observe, that the species which are commonly met 
with in one district, are rare, or not to be detected, in the 
others. If we confine our attention to any one species, we 
shall observe, that there is some particular country where 
the individuals are most numerous, and where the energies 
of life are exerted with the greatest activity. As we recede 
from this district, the individuals become less numerous, 
their increase goes on at a slower rate, and those which are 
produced are rated of dwarfish stature: at length, we reach 
the limits beyond which they do not extend. ‘The geogra- 
phical distribution of each species, therefore, may be re- 
presented by a circle, towards the centre of which, existence 
can be comfortably maintained ; but as we approach the cir- 
cumference, restraints multiply, and life at last becomes im- 
practicable. Each species has a range peculiar to itself, so 
that the circles of different species inter sect one another in 
every possible relation. 

The extent of the earth’s surface over which the indivi- 
duals of a species are dispersed, can only be ascertained af- 
ter a long series of observations, conducted by naturalists 
in different countries. Hitherto the geographical limits of 
but few species have been satisfactorily determined. These 
chiefly belong to the larger species of quadrupeds, as the 
African and Asiatic elephants, the ass and the quagga, the 
lion, hippopotamus, and polar bear. In the tribes of the 
less perfect animals, the species of which have been investi- 
gated by few, the extent of their Grocraruicat Disrri- 
BUTION has been very imperfectly determined. | 
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Before proceeding to the examination of the laws which 
regulate the geographical distribution of any one species, 
it is expedient that we previously make ourselves acquait- 
ed with the range of country it inhabits, the situations in 
which it has been observed, and the peculiar characters it 
exhibits in these different situations. But while this mi- 
nute and varied information is requisite for the purpose of 
investigating fully the physical history of any one species, 
it is enough, for ordinary investigations, that we ascertain 
those districts and situations where the individuals are most 
healthy and most prolific, and those where they do not ex- 
ist. By comparing the physical circumstances of the for- 
mer with those of the latter, it will be no difficult matter 
to discover those conditions which promote the vigour of 
life in the one, and restrain or destroy its energies in the 
other. What, then, are those conditions which limit the 
geographical distribution of species? ‘They appear to be 
limited to circumstances connected with 'l'emperature, Food, 
Situation, and Foes. 


I. TEMPERATURE. 


We have already stated, that the degree of heat at the 
equatorial regions appears to be most favourable for the in- 
crease of living beings, and that they diminish in numbers as 
we approach the poles. There is no latitude, however, which 
the perseverance of man has yet reached, where living be- 
ings have not been observed. The icy shores of the arctic 
regions are peopled as well as the arid plains or shaded fo- 
rests of tropical climates. When, however, an inhabitant 
of the colder regions is transported to a warmer district, 
ihe mereased temperature is painful, the functions be- 
come deranged, and disease and death ensue. The inhabi- 
tants of the warmer regions, when transported to the colder 
districts, experience inconvenience from the change of tem- 
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perature, equally hurtful to the system, and fatal to its 
continuance. The polar bear appears to be accommodated 
to live in a region, whose mean annual temperature is be- 
low the freezing pomt. In the summer temperature of 
Edinburgh, however well supplied with food, he appears to 
languish im misery. Cold spring-water poured upon him 
seems to revive him for a little; but all relief is temporary, 
the climate is too hot for the enjoyment of life. Destined 
to live in a climate where the system is required to secrete 
heat chiefly, it seems incapable of generating the cold re- 
quisite to counteract the effects of even a temperate climate. 
The iwhabitants of the torrid regions, on the other hand, 
seem capable of generating cold chiefly, all their organs 
being adapted for resisting high temperatures ; and hence, 
when brought to cold districts, they are incapable of gene- 
rating the requisite degree of heat. 

In those districts where the individuals of a species are 
most vigorous and prolific, the temperature most suitable 
for existence prevails. The native country of the horse is 
probably Arabia. There he exists in a wild state in the 
greatest numbers. In the Zetland Islands, where he is 
nearly in a state of nature, he is approaching the polar li- 
mits of his distribution. He has become a dwarf. He 
does not reach maturity until his fourth year, seldom con- 
unues in vigour beyond his twelfth, and the female is never 
pregnant above once in two years. At the line where the 
energies of the horse terminate, however, the rein-deer be- 
comes a useful substitute. Its equatorial limits do not 
reach the shores of the Baltic. 

The variations of the seasons, which bring along with 
them correspondmg changes of heat and cold, exercise a 
powerful influence on the distribution of animals, in refe- 
rence to temperature. Some species appear to possess a 
considerable range of temperature, within which life can be 
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easily preserved, and all its functions regularly performed. 
We do not mean to intimate, that there is any animal which 
can live in our climate, for example, and remain uninfluen- 
ced by a difference of temperature of upwards of twenty 
degrees between summer and winter. ‘The constitutional 
arrangement suited to the one season, would be prejudicial 
during the continuance of the other. But there are many 
animals which live in the same district both in summer and 
winter, and even in districts differmg considerably in their 
mean annual temperature. What, then, are the means 
employed by these species to preserve life in the midst of 
such vicissitudes? The power of producing heat or cold, 
is a property obviously possessed by the warm-blooded ani- 
mals, and probably in an inferior degree by those which 
are termed cold-blooded. But in all the efforts made by 
the system to secrete extraordinary degrees of either heat or 
cold, there is so great a portion of vital energy expended, 
that exhaustion and death follow its long continuance. In 
all cases where the influence of the seasons are to be resisted 
by efforts of this kind, it would be requisite to continue them 
uninterrupted for many months. ‘These efforts, however, 
are diminished in extent and duration by a variety of the 
most wonderful arrangements, exhibiting the infinite re- 
sources of that Wisdom which planned the constitution and 
continuance of the animal kingdom. To the chief of these 
compensating or counteracting circumstances we shall now 


briefly advert. 


1. Changes take place in the Quantity of the Clothing. — 
The same circumstances which enable the Negro to go about 
in a state approaching to nakedness, and impel the inhabi- 
tants of the arctic regions to cover themselves with woollen 
cloth or skins, operate in regulating the clothing of quad- 
rupeds and birds. In the warmer regions, it is requisite to 
suffer the temperature of the Body to be diminished, while, 
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in the colder regions, the very opposite object is aimed at. 

In the former case, the hair or feathers are thinly spread 
over the body, while, in the latter, they form a close and 
continuous covering. In the dogs of Guinea, and in the 
African and Indian sheep, the fur is so very thin that they 
may almost be denominated naked. In the Siberian dog 
and Iceland sheep, on the other hand, the body is protected 
by a thicker and longer covering. 

The clothing of animals, living in cold countries, is net 
only different from that of the animals of warm regions in 
its quantity, but m its arrangement. If we examme the 
covering of swine of warm countries, we find it consisting 
of bristles or hair of the same form and texture; while the 
same animals which live in colder districts, possess not only 
common bristles or strong hair, but a fine frizzled wool 
next the skin, over which the long hairs project. Between 
the swine of the south of England, and the Scottish High- 
lands, such differences may be observed. Similar appear- 
ances present themselves among the sheep of warm and cold 
countries. ‘The fleece of those of England consists entirely 
of wool; while the sheep of Zetland and Iceland possess a 
fleece, containing, besides the wool, a number of long hairs, 
which give to it, when on the back of the animal, the ap- 
pearance of being very coarse. The living races of Rhin- 
oceros and Elephant, inhabitants of the warm regions, 
have scarcely any hair upon their bodies; while those 
which formerly lived in the northern plains of Europe, the 
entire carcases of which have been preserved in the ice in Si- 
beria, were covered with fur similar to the Icelandic Sheep, 
consisting of a thick covering of short frizzled wool, protect- 

_ ed by long coarse hairs. These species, now extinct, pos- 
sessed clothing suiting them for the climate where they 
lived, and where they became at last enveloped in ice. 
Had they been transported by any accident from a warmer 
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region, they would have exhibited in the thinness of theit 
covering, unequivocal marks of the climate in which they 
were reared. * 

By means of this arrangement, in reference to the quan- 
tity of clothing, individuals of the same species can main- 
tain life, comfortably, in climates which differ considerably 
in their average annual temperature. By the same arrange- 
ments, the individuals residing in a particular district, are 
able to provide against the varying temperature of the sea- 
sons. The covering is diminished durmg summer and in- 
creased in winter, as may be witnessed in many of our do- 
mestic quadrupeds. 

Previous to winter, the hair is increased in quantity and 
length. This increase bears a constant ratio to the tempe- 
rature; so that when the temperature decreases with the 
elevation, we find the cattle and horses, living on farms 
near the level of the sea, covered with a shorter and thin- 
ner fur than those which inhabit districts of a higher level. 
Cattle and horses, housed during the winter, have shorter 
and thinner hair than those which live constantly in the 
open air. The hair is likewise shorter and thinner in a 
mild, than during a severe winter. 

This winter covering, if continued during the summer, 
would prove inconveniently warm. It is, therefore, thrown 
off by degrees as the summer advances ; so that the animals 
which were shaggy during the cold months become sleek in 
the hot season. 

This process of casting the hair takes place at different 
seasons, according to the constitution of the animal with 
respect to heat. ‘The mole has, in general, finished this 
operation before the end of May. The fleece of the sheep, 
when suffered to fall, is seldom cast. before the end of June. 
In the northern islands of Scotland, where the shears are 
never used, the inhabitants watch the time when the fleece 
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is ready to fall, and pull it off with their fingers. The long 
hairs, which likewise form a part of the covermg, remain 
for several weeks, as they are not ripe for casting at the 
same time with the fine wool. This operation of pullmg 
off the wool, provincially called roving, is represented by 
some writers, more humane than well-informed, as a pain- 
ful process to the animal. That it is not even disagreeable, 
is evident from the quiet manner in which the sheep he 
during the pulling, and from the ease with which the fleece 
separates from the skm. 

We are in general inattentive with respect to the annual 
changes in the clothing of our domestic animals; but when 
in search of those beasts which yield us our most valuable 

furs, we are compelled to watch these operations of the 
seasons. During the summer months the fur is thin and 
short, and is scarcely ever an object of pursuit ; while dur- 
ing the winter, it possesses in perfection all its valuable 
qualities. When the beginning of winter is remarkable for 
its mildness, the fur is longer in *%pening, as the animal 
stands in no need of the additional quantity for a covering ; 
but as soon as the rigours of the season commence, the 
fleece speedily increases in the quantity and length of hair. 
This increase is sometimes very rapid in the hare and 
the rabbit, the skins of which are seldom ripe in the fur un- 
til there is a fall of snow, or a few days of frosty weather ; 
the growth of hair in such instances being dependent on 
the temperature of the atmosphere. 

The moulting of birds is another preparation for winter, 
which is analogous to the casting of the hair in quadru- 
peds. During summer, the feathers of birds are exposed 
to many accidents. Not a few spontaneously fall ; some of 
them are torn off during their amorous quarrels ; others 
are broken or damaged; while in many species they are 


pulled from their bodies to hne their nests. Hence their 
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summer dress become thin and suitable. Previous to win- 
ter, however, and immediately after the process of incuba- 
tion and rearing of the young is finished, the old feathers 
are pushed off in succession by the new ones, and in this 
manner the greater part of the plumage of the bird is re- 
newed. During this process of moulting, the bird seems 
much enfeebled, and, if previously in a weak state, is m 
danger of dying during the process. In consequence of 
this renewal of the feathers, the winter covering is render- 
ed perfect, and the birds prepared for withstanding all the 
rigours of the season. In those birds whose plumage changes 
colour with the seasons, the moulting takes place in sub- 
serviency to the purposes of these variations, as we shall 
shortly have occasion to notice. 

By this addition to the non-conducting appendices of the 
skin, quadrupeds and birds are enabled to preserve the heat 
generated in their bodies, from being readily transmitted 
to the surrounding air, and carried off by its motions and 
diminished temperature. But along with a change of 
quantity, there is frequently also a change of colour. 


2. Changes take place in the Colour of the Clothing.— 
The distribution of colour m the animal kingdom, appears 
to be connected with latitude ‘us correlative with tempera- 
ture. In the warmer districts of the earth, the colours of 
man, quadrupeds and birds, exhibit greater variety, and 
are deeper and brighter, than in the natives of colder coun- 
tries. y 

Among the inhabitants of the temperate and cold re- 
gions there are many species which, in reference to the co- 
lour of their dress, do not appear to be influenced by the 
vicissitudes of the seasons. In others, a very marked dif- 
ference prevails between the colour of their summer and 
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winter garb. A few of the more obvious instances 6f these 
changes, in British species, may be here produced. 

Among quadrupeds, the Alpme hare (Lepus variabilis) 
is a very remarkable example. It is found, in this country, 
on the high mountains of the Grampian range. Its sum- 
mer dress is of a tawny grey colour ; but, about the month 
of September, its fur gradually changes to a snowy white- 
ness. It continues in this state during the winter; and re- 
sumes its plainer covering again m the month of April or 
May, according to the season. The ermine is another of 
our native quadrupeds which exhibits in its dress similar 
changes of colour according to the season. It frequents 
the outskirts of woods and thickets. Durmg the summer 
months, its hair is of a pale reddish brown colour ; in har- 
vest it becomes clouded with pale yellow; and, in the 
month of November, with us, it is of a snow white colour. 
Its winter dress furnishes the valuable fur called ermine. 
Early in spring, the white becomes freckled with brown, 
and in the month of May it completely resumes its summer 
garb. . 

Among the feathered tribes such instances of change of 
colour in the plumage during winter are numerous. ‘They 
greatly perplex the ornithologist, and have been the means 
of introducing into the system several spurious species. 
The white grous or ptarmigan (T'etrao lagopus) may be 
produced as a familiar example of this kind of hybernation. 
This bird, like the Alpme hare, inhabits the higher Gram- 
plans, and is never found at a great distance from the limits 
of the snow. In summer its plumage is of an ash colour, 
mottled with small dusky spots and bars. At the approach 
of winter the dark colours disappear, and its feathers are 
then found to be pure white. In remarkably mild winters 
the change is sometimes incomplete, a few dusky spots of 
the summer dress remaining. In spring its winter garb 
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becomes again mottled, and the bird loses much of its 
beauty. Even the young bird: in their autumnal dress re- 
semble their parents in the mottled plumage, which hke- 
wise becomes white at the approach of winter. 

Among the aquatic birds, similar changes m the colour 
of the plumage have been observed. The black guillemot 
( Uria grylle), so common on our coasts, is of a sooty black 
colour during the summer, with a white patch on the wings. 
During winter, however, the black colour disappears, and 
its plumage is then clouded with ash-coloured spots on a 
white ground. In the winter dress it has been described 
by some as a distinct species, under the name of the spotted 
guillemot. In the more northern regions, as in Greenland, 
for example, this bird, in winter, becomes of a pure white 
colour. 

These changes of colour, which we have already men- 
tioned, extend throughout the whole plumage of the bird ; 
but, in some instances, the change takes place on a small 
part only of the plumage. Thus the little auk (Alca alle), 
during summer, has its cheeks and throat of a black colour, 
but in winter these parts become of a dirty white. In this 
its winter garb, it is often shot on our coasts. Its sum- 
mer dress induced PEewnnanr to consider it as a variety, 
and as such to give a figure of it in his British Zoology. 
The black-headed gull (Larus ridibundus) has a black 
head during summer, as its English name intimates. Du- 
ring the winter, however, the black colour on the head 
disappears; and, when in this dress, it has been regarded 
by many as a distinct species, under the name of the Red- 
legged Gull. 

In many other birds there is a remarkable difference, in 
point of colour, between the summer and the winter plu- 
mage, although not so striking as in those which we have 
already noticed. The colours of the summer feathers are 
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rich and vivid; those of the winter obscure and dull. This 
is well illustrated in the dunlin (T7'ringa alpina), whose 
summer plumage is much imtermixed with black and ru- 
fous colour, but whose winter plumage is dull and cine- 
reous. In its winter dress it has been described as a dis- 
tinct species, under the name of 7’. cinclus, or Purre. Si+ 
milar instances might be produced in the wagtails, lin- 
nets, and plovers, and a great many other birds. 

The circumstances under which these changes are ob- 
served to take place, indicate their dependence on tempera- 
ture, as connected with the season. The deep colours of 
the summer dress are exchanged for the lighter or whiter 
colours of the winter, with a rapidity and extent propor- 
tional to the changes of the seasons. During a mild autumn, 
the shifting of the dark for the light coloured dress proceeds 
at a very slow pace; and when the winter also continues 
mild, the white dress is never fully assumed. In some 
species, as the black guillemot, the white winter dress is 
never acquired in this climate, although its ash-coloured 
plumage intimates a tendency to the change. In the cli- 
mate of Greenland, on the other hand, the change is com- 
plete, and the plumage is of a snowy whiteness; as we had 
an opportunity of observing in the collection of the Dublia 
Society in 1816, in a specimen in its winter dress, brought 
from Greenland by an intelligent and enterprising natural- 
ist, Sir Cuartes G1EsEcKE’. 

Having thus seen that the colour of the clothing of many 
animals changes with the season, and that, however diver- 
sified the summer dress may be, the colour during winter 
_ approaches to white, it may now be asked, What benefit is 
derived from this arrangement * ? 


* Some species of gulls exhibit in their winter plumage very striking de-. 
viations from this general rule. Monracv, in his Supplement to the Orni- 
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The rate at which bodies cool is greatly influenced by 
their colour. The surface which reflects heat most readily, 
suffers it to escape but slowly by radiation. Reflection 
takes place most readily in objects of a white colour, and 
from such, consequently, heat will radiate with difficulty. If 
we suppose two animals, the one of a black colour, and the 
other white, placed in a higher temperature than that of 
their own body, the heat will enter the one that is black 
with the greatest rapidity, and elevate its temperature con- 
siderably above the other. These differences are observ- 
able in wearing black and light coloured clothes during a 
hot day. When, on the other hand, these animals are 
placed in a situation, the temperature of which is consider- 


thological Dictionary, article Common Gull, says,—‘‘ We have had this 
species alive for some years, and observed, that when it had attained its full 
mature plumage, in the second year, the head and neck is pure white during 
the summer; but, like the herring gull, these parts become streaked, and 
spotted with brown, in autumn, which is continued all the winter; and in 
the spring become again pure white.” When speaking of the herring gull, 
he says,—‘ This gull is now living, and in high health, being thirteen years 
old. It begins moulting about the middle of August, when it annually as- 
sumes the mottled head and neck ; and about the middle of February, the 
partial spring moulting commences, the mottled feathers are discharged, and 
succeeded by pure white.” A herring gull, at present six years old, in the 
garden at Canonmills, of my esteemed friend Mr P. Netti, has, for the last 
three years, regularly acquired the mottled plumage of the head and neck, 
in the month of August. It did not acquire the pure white head and neck 
in spring and summer, before the third year. Captain Sazine, in his valuable 
Memoir on the Birds of Greenland, Linn. Trans. vol, xii. p. 544, when de- 
scribing the changes of plumage which the Larus glaucus exhibits, adds,— 
“¢ In winter, the mature bird has the head and neck mottled with brown, as 
is usual with all the white-headed gulls.” Ina specimen of L. marinus, 
shot in winter, I observed on the head, and chiefly in front of the eyes, a 
few black hairs, which were formed from the produced ends of the shafts. 
BQ 
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ably lower than their own, the black animal will give out 
its heat by radiation to every surrounding object colder 
than itself, and speedily have its temperature reduced ; 
while the white animal will part with its heat by radiation 
at a much slower rate. The change of colour in the dress 
of animals is therefore suited to regulate their temperature 
by the radiation or absorption of caloric. 

While it is requisite that the temperature of some species 
should be preserved as equably as possible, the cooling ef- 
fects of winter are likewise resisted by an additional quan- 
tity of heat being generated by the system. An increase 
in the quantity of clothing takes place to. prevent that heat 
bemg dissipated by communication with the cold ob- 
jects around, and the dress changes to a white colour, 
to prevent its loss by radiation. In summer, the pernicious 
increase of temperature is prevented by a diminished secre- 
tion of heat or the secretion of cold, creased perspiration, 
the casting of a portion of the winter covering, and by a 
superior intensity of colour in the remainder giving it a 
greater radiating power. ‘This last character would, in the 
sunshine, by absorbing heat, prove a source of great in- 
convenience, were its effects not counterbalanced by other 
arrangements, and by the opportunity of frequenting the 
refreshing shade, or bathing in the stream. 

In those cases, where particular parts only of the cloth- 
ing change their colour, there are probably local cireum- 
stances connected with the secretions, or the sexual system, 
which render such arrangements necessary. Hair growing 
from a part which has been wounded, is always paler colour- 
ed. than that which is produced on the sounder parts, inti- 
mating the operation of local causes on the colouring secre- 
tions, or local purposes to be served by the change. 

It is probably for the purpose of preventing a wasteful 
dissipation of the heat of the system, that the dress of many 
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‘ammals becomes lighter coloured in old age, and that the 
human hair turns grey. Young animals seldom present 
the same dress and vivid colours, &c. which they assume 
upon arriving at maturity *. 

The change of colour which takes ‘piace in the dress of 
some animals during winter, is supposed to serve other 
purposes than the regulation of their temperature. ‘The 
white garb which they assume, assimilates them ‘to the 
colour of the snew, and in this way they are considered as 
better able to escape the observation of their foes. 

All our conclusions concerning final causes, ought to be 
the result-of very extended observations, lest we delineate 
arrangements which would be productive of pain and ruin 
to many species, where we intended to unfold the marks 
of wisdom and benevolence. If the white dress of the al- 
pine hare and ptarmigan concealed them from their ene- 
mies, the eagle, the cat, and the fox, these last, by being 
deprived of their ordinary food, would be in danger of 
starvation and death. But this variation of colour is not 
confined to weak or defenceless animals. Beasts and 
birds of prey are likewise subject -to the change. Hence, 
if it yielded protection to some, it would enable others to 
prey with greater certainty of success on their defenceless 
neighbours. Many of these rapacious animals, (as the er- 
mine for example, which is at all times well qualified to 
provide for its wants by its determined boldness, extreme 
agility, and exquisite smell), do not stand in need of such 
assistance. If this change extends’to the rapacious as well 


* Young guils and solan geese, however, present very obvious excep- 
tions. Their darkest colours are those of immaturity. Yellow seems a pre- 
dominant tint of infancy. The hoofs of quadrupeds, and the beaks of birds, 
are usually more or less tinged with this colour at birth. 
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as the defenceless, it may likewise be cbserved in aqua- 
tic as well as in terrestrial animals. In reference to acqua- 
tic animals, we would ask, What protection is afforded to 
the black guillemot, during the winter, by its mottled plu- 
mage, or to the little auk, by its white chin, since the whiter 
their dress, so much the more unlike the dark coloured 
water of the clouded season in which it is exhibited? The 
popular opinion on the subject must be relinquished as un- 
tenable ; especially as the change of colour from dark to 
white does not vary, however different the habits or even 
stations of the animals may be in which it takes place. 

An interesting inquiry yet remains to be made regard- 
ing the manner in which this change in the colour of the 
dress is effected. 'The attention of naturalists has, of late 
years, been directed to this subject, and several important 
observations have been made, equally interesting to the phy-= 
siological and systematical zoologist. 

From the belief which is generally entertained, that in 
hair and feathers there is no circulation, neither secre- 
tion nor absorption, a conviction arose in the minds of 
many naturalists, that the change of colour which takes 
place in the dress of some animals according to the season, 
was not the effect of any organical change in the hair or 
feathers, but accompanied a renewal of the whole. The 
late Grorcr Montacu, Esquire, who had long attended 
to the characters and habits of the feathered tribes, delivers 
his opinion on this subject in the following terms: ‘ Some 
species of birds seem to change their winter and summer 
feathers, or at least in part ; in some, this is performed by 
moulting twice a-year, as in the ptarmigan, in others, only 
additional feathers are thrown out. But we have no con- 
ception of the feathers changing colour, although we have 
deen informed of such happening in the course of one 
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night *.” Staggered with the statements of such a frequent 
renewal of the dress of animals, accompanied by such a 
wasteful expenditure of vital energy, and guided by multi- 
plied observations, we ventured to offer the following re- 
marks on the subject in the Edinburgh Encyclopedia, un- 
der the article “ Hybernation,” vol. xi. p. $87, published 
in 1817. , 

*¢ Tt has been supposed by some, that those quadrupeds 
which, like the alpine hare and ermine, become white in 
winter, cast their hair twice in the course of the year ; at 
harvest when they part with their summer dress, and in 
spring when they throw off their winter fur. This opinion 
does not appear to be supported by any direct observations, 
nor is it countenanced by any analogical reasonings. If 
we attend to the mode in which the hair on the human 
head becomes grey as we advance in years, it will not be 
difficult to perceive that the change is not produced by the 
growth of new hair of a white colour, but by a change in 
the colour of the old hair. Hence there will be found some 
hairs pale towards the middle, and white towards the ex- 
tremity, while the base is of a dark colour. Now, in ordi- 
nary cases, the hair of the human head, unlike that of se- 
veral of the inferior animals, is always dark at the base, and 
still continues so during the change to grey; hence we are 


* “© Ornithological Dictionary,” Introduction, p. 25. London, 1802. 
The same intelligent observer continued, even after the publication of the 
““ Supplement” to the above work, in 1813, where the subject frequently 
came under his notice, to entertain the same opinion. He was disposed to 
admit two, and in some cases three successive moultings in the course of a 
year. In a letter which I received from him on the subject, dated ** Knowle, 
7th December 1814,” he adds, ** But I have no conception of a change of 
colour in the same feather or hair, (because the colouring matter has been 
disposed in embryo), except by length of time, as our hair is changed by 


” 
age. 
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disposed to conclude from analogy, that the change of col- 
our, in those animals which become white in winter, is ef- 
fected, not by a renewal of the hair, but by a change in the 
colour of the secretions of the rete mucosum, by which the 
hair is nourished, or perhaps by that secretion of the 
colouring matter being diminished, or totally suspended. 

‘¢ But as analogy is a dangerous instrument of investiga- 
tion in those departments of knowledge which ultimately rest 
on experiment or observation, so we are not disposed to lay 
much stress on the preceding argument which it has fur- 
nished. ‘The appearances exhibited by a specimen of the 
ermine now before us are more satisfactory and convincing. 
It was shot on the 9th May (1814), in a garb intermediate 
between its winter and summer dress. In the belly, and 
all the under parts, the white colour had nearly disappear- 
ed, in exchange for the primrose-yellow, the ordinary tinge 
of these parts in summer. The upper parts had not fully 
acquired their ordinary summer colour, which is a deep 
yellowish-brown. There were still several white spots, and 
not a few with a tinge of yellow. Upon examining those 
white and yellow spots, not a trace of interspersed new short 
brown hair could be decerned. This would certainly not 
have been the case if the change of colour is effected by a 
change of fur. Besides, while some parts of the fur on the 
back had acquired their proper colour, even in those parts 
numerous hairs could be observed of a wax-yellow, and in 
ail the intermediate stages from yellowish-brown, through 
yellow, to white. 

¢ These observations leave little room to doubt, that the 
change of colour takes place in the old hair, and that the 
change from white to brown passes through yellow. © If 
this conclusion is not admitted, then we must suppose that 
this animal casts its hair at least seven times in the year. 
In spring, it must produce primrose-yellow hair; then hair 
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of a wax-yellow; and, lastly, of a yellowish-brown. The 
same process must be gone through in autumn, only rever- 
sed, and with the addition of a suit of white. The absur- 
dity of this supposition is too apparent to be farther ex- 
posed. 

“¢ With respect to the opinion which we have advanced, 
it seems to be attended with few difficulties. We urge not 
in support of it, the accounts which have been published 
of the human hair changing its colour during the course of 
a single night; but we think the particular observations on 
the ermine warrant us in believing, that the change of col- 
our in the alpine hair is effected by a similar process. But 
how is the change accomplished in birds ? 

“ The young ptarmigans are mottled in their first plu- 
mage similar to their parents. ‘They become white in win- 
ter, and again mottled in spring. ‘These young birds, pro- 
vided the change of colour is effected by moulting, must 
produce three different coverings of feathers in the course 
of ten months. This is a waste of vital energy, which we 
do not suppose any bird in its wild state capable of sustain- 
ing; as moulting is the most debilitating process which 
they undergo. In other birds of full age, two moultings 
must be necessary. In these changes, the range of colour 
is from blackish grey through grey to white, an arrange- 
ment so nearly resembling that which prevails in the er- 
mine, that we are disposed to consider the change of colour 
to take place in the old feathers, and not by the growth of 
new plumage ; this change of colour being independent of 
the ordinary annual moultings of the birds. 

“© Independent of the support from analogy which the 
ermine furnishes, we may observe, that the colours of other 
parts of a bird vary according to the season. This is fre- 
quently observable in the feet, legs, and bill. Now, since 
a change takes place in the colouring secretions of these 
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organs, What prevents us from supposing that similar 
changes take place in the feathers? But even in the case 
of birds, we have before us an example as convincing as the 
ermine already mentioned. It is a specimen of the little 
auk (Alca alle), which was shot in Zetland in the end of 
February 1810. The chin is still im its winter dress of 
white, but the feathers on the lower part of the throat have 
assumed a dusky hue. Both the shafts and webs have be- 
come of a blackish grey colour at the base and in the centre, 
while the extremities of both still continue white. ‘The 
change from black to white is here effected by passing 
through grey. If we suppose that in this bird the changes 
of the colour of the plumage are accomplished by moult- 
ing, or a change of feathers, we must admit the existence 
of three such moultings in the course of the year—one 
by which the white winter dress is produced, another for 
the dusky spring dress, and a third for the black garb of 
summer. It is surely unnecessary to point out any other 
examples in support of our opinion on this subject. We. 
have followed nature, and our conclusions appear to be jus- 
tified by the appearances which we have described *.” 
Since the preceding observations were communicated to 
the public, Professor Jameson has obligingly pointed out 
to me the following passage in Cartwricut’s Journal of 
Transactions on the Coast of Labrador (8 vols. 4to. Newark 
1792), vol. i. p. 278, as contaming an expression of the 
same opinion which I had formed upon the subject. * 28th 
September 1773.—This morning I took a walk upon the 


* The Reverend Mr Wuirrar, in his “‘ Remarks on the Changes of the 
Plumage of Birds,” in Linn. Trans. vol, xii. p. 524, read April 6. 1819, 
has recorded several striking facts observed in the plumage of the mallard, 
chaffinch, and some other birds, which corroborate the opinion advanced 
above, 
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hills to the westward, and killed seven brace of grouse. 
These birds are exactly the same with those of the same 
name in Europe, save only in the colour of their feathers, 
which are speckled with white in summer, and. perfectly 
white in winter, fourteen black ones in the tail excepted, 
which always remain the same. When I was in England, 
Mr Banks (now Sir Joseru Banks), Doctor SoLanDeER, 
and several other naturalists, having inquired of me respect- 
ing the manner of these birds changing colour, I took par- 
ticular notice of those I killed, and can aver for a fact, that 
they get at this time of the year a very large addition of 
feathers, all of which are white; and that the coloured fea- 
thers at the same time change to white. In spring, most 
of the white feathers drop off, and are succeeded by co- 
loured ones; or, I rather believe, all the white ones drop 
off, and that they get an entire new set. At the two sea- 
sons they change very differently ; in the spring, beginning 
at the neck, and spreading from thence; now, they begin 
on the belly, and end at the neck. There are also ptarmi- 
gans in this country, which are in all respects the same as 
those I have killed on some high mountains in Scotland.” 

The total absence of every thing like demonstration of 
the truth of the assertion regarding the autumnal change 
of the colour of the plumage of the grouse, and the lan- 
guage of hesitation which he employed when speaking of 
the changes observed to take place in spring, probably in- 
duced those naturalists who had perused CartwricHt’s 
work, to reject statements so opposite to the opinions ge- 
nerally entertained on the subject. The conjecture that 
all the white feathers drop off m spring, even those which 
were produced in the previous autunm, to be succeeded by 
coloured ones, has not been verified by any observations 
which we have been able to make on the subject. 
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The moulting of birds takes place in all cases gradually, 
and in those species whose plumage changes colour with 
the season, the different moultings take place at corre- 
sponding periods. In the autumn, we find that the black 
feathers on the head of the Larus ridibundus change to a 
white colour. But besides the altered feathers, others 
spring up, of a white colour, to increase the quantity of 
clothing. This gull has, therefore, during the winter, 
some of the feathers of the head old, and others young. 
Again, in spring the white feathers of the winter become 
black, and a few new feathers make their appearance, like- 
wise of a black colour, to supply the place of the older 
ones which drop off in succession. Some of the feathers 
on the head of this gull are half a year older than others ; 
and consequently, we may infer, will fall off sooner than 
those of more recent growth. From these, and similar 
facts, furnished by several species of British birds, we are 
disposed to conclude, that the feathers which are produ- 
ced in autumn and the beginning of winter, and which 
correspond with the conditions of the season, change 
their colour in spring, and continue in this state until 
they are shed in autumn. The feathers which are pro- 
duced in spring, continue of the same hue during the 
summer, change their colour in winter, and fall off again 
upon the approach of sprmg. In this manner, the quanti- 
ty of the plumage fit for the different seasons of the year 
is easily regulated, and it is only necessary that the change 
of colour in each feather should take place but once in the 
course of its connection with the bird. By these arrange- 
ments, the welfare of the mdividual is promoted by the 
simplest means. 

Many animals, which are unable to provide against the 
vicissitudes of the seasons, by varying the quantity and the 
colour of their dress, are, nevertheless, protected by being 
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able to shift their quarters, so as to live throughout the 
whole year in a temperature congenial to their constitution. 


3. Periodical Migration.—Quadrupeds in general, from 
their limited power of locomotion, cannot migrate from one 
country to another, with ease and safety, in order to avoid 
the variations of temperature which accompany the changes. 
of the seasons. In the same country partial migrations may 
take place, as. we witness in the stag and the roe, which 
leave the alpine regions at the approach of winter, and seek 
protection in the more sheltered plains. In America some 
species of the genus Dipus perform still more extensive mi- 
grations. Those quadrupeds, however, which have the fa- 
culty of flying, as the bats, or of swimming, as the seals 
and whales, may overcome the obstacles which oppose a 
change of splace, and execute safely periodical migrations. 
Individuals of these tribes are accordingly observed to 
avoid the extremes of heat and cold, by shifting their situa- 
tions according to the seasons. The great bat (Vespertilio 
noctula), which inhabits England during the summer, is 
known to spend its winters in a torpid state in Italy. The 
Greenland seal forsakes the icy shores which it has fre- 
quented during summer, and migrates southwards, at the 
approach of winter, to Iceland. 

The facts. which have been ascertained in reference to 
the periodical migration of quadrupeds, are too few for en- 
abling us to point out the laws by which they are regulated. 
The movements of birds, however, furnish more interesting 
results. 

The migrations of the feathered tribes have been the ob- 
ject of popular observation, since the days of the prophet 
Jeremiah: “ For the stork in the heaven knoweth her ap- 
pointed times; and the turtle, and the crane, and the swal- 
low, observe the time of their coming.” (ch. viii. ver. 7) 
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The systematical naturalists have likewise collected many 
scattered observations, and the subject appears now to be 
capable of receiving a satisfactory illustration. It is not 
our intention to enter into any minuteness of detail, regard- 
ing the migrations of particular species, but to ascertain the 
laws of migration, and the circumstances under which it 
takes place. 

Before entering farther upon the subject, it may be pro- 
per to state, that the same species which is migratory im 
one country, is in some cases stationary im another; as the 
linnet, which is migratory in Greenland, but stationary in 
Britain. In Britain, both male and female chaffinches are 
stationary, while in Sweden, the latter are migratory *. 
Some species of the same natural genus are migratory, while 
others are stationary. Thus the fieldfare is migratory, 
while the blackbird is permanently resident. ' 

Migrating birds may be divided into two classes, from 
the different seasons of the year in which they arrive or de- 
part. To the first class will belong those birds which ar- 
rive in this country in the spring, and depart from it in au- 
tumn, and are termed Summer Birds of Passage. 'The 
second will include those which arrive in autumn, and de- 
part in spring, and are called Winter Birds of Passage. 

THe Summer Birps or Passacr are not confined to 
any particular order or tribe; nor are they distinguished 


* Ecxmark, when speaking of the migrations of this bird, informs us, 
<s Mares inter primas sunt aviculas, quae sonum suum hieme usitatum in 
cantum vertunt jucundissimum : vere primo, sub initium mensis regelationis, 
arboribus ad pagos insidentes garruli, faeminis adhuc absentibus, ver indicant 
adstans. Redeuntibus denique turmis maximis, quae coelum fere abscondunt, 
feminis, omnes conjuges requirunt, quibus conjuncti sylvas petunt, ibi ut 
nidulos construant et multiplicentur, Initio mensis defoliationts mares suos, 
apud nos remanentes, femine deserunt mutabiles, sole regiones petentes 
peregrinas.” Amen. Acad. iv: 595; 
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by sumilarity of habits. Some of them belong to the divi- 
sion of Water Fowls, as the terns and gulls; while others are 
Land Birds, as the swallow and corn-crake. They differ also 
remarkably with regard to their food. Thus, the hobby is 
carnivorous; the gulls and terns, piscivorous; the swallow, 
insectivorous; and. the turtle dove and the quail, granivo- 
rous. They, however, present one point of resemblance. 
All of them, during their residence in this country, per- 
form the important offices of pairing, meubation, and rear- 
ing their young; and hence may, with propriety, be 
termed the natives of the country. We hail their arrival 
as the harbingers of spring, and feel the blank which they 
leave on their departure, although it is in some measure 
supplied by another colony of the feathered race, who come 
to spend with us the dreary months of winter. 

Tue Winter Birps or Passace have more pomts of 
resemblance among themselves than those of the former di- 
vision. They chiefly belong to the tribe of water-fowls. 
None of them are insectivorous, and very few are granivo- 
rous. ‘They chiefly frequent the creeks and sheltered bays 
of the sea, and the inland lakes, or they obtain their food 
in marshy grounds, or at the margins of springs. When 
the rigours of the season are over, and when other birds 
which are stationary are preparing for incubation, these 
take their departure, to be again succeeded by our summer 
visitants. 

We have stated generally, that our summer and winter 
birds of passage visit us at stated seasons of the year; that 
the summer visitants arrive in spring and depart in autumn; 
and that the winter visitants arrive in autumn and depart in 
spring. But the different species do not all observe the 
same periods of arrival and departure. Thus, among the 
summer birds of passage, the wheat-ear always precedes 
the swallow, while the swallow arrives before the martin, 
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and the martin before the corncrake. Among the win- 
ter birds of passage, similar differences in the time of 
arrival are observable. ‘Thus the woodcock precedes the 
fieldfare, and the fieldfare the redwing. The periods of 
departure have not been observed with such attention, 
as the subjects have then lost their novelty, so that we do 
not readily perceive their absence. It is probable, how- 
ever, that in their departure, as well as their arrival, each 
species has its particular period. 

The periods of arrival and departure, even in the same 
species, do not always take place at exactly the same day, 
or even month of the year. In different years these vary 
several weeks or even months, and evidently depend on 
very obvious circumstances. The meanest rustic, in regard 
to the summer birds of passage, is aware, that cold weather 
prevents the arrival of these messengers of spring; and 
that the early arrival of our winter birds of passage indi- 
cates a proportionally early winter. The same circumstan- 
ces of temperature which retard our summer visitants also 
check the progress of vegetation. Hence, in all probabili- 
ty, we might be able to prognosticate the arrival of these 
birds, by attending to the time of the leafing or flowering 
of particular trees or plants. As the state of vegetation 
depends on the temperature of the season, and the life of 
insects on the state of vegetation, we may safely conclude, 
that the movements of the phytivorous and insectivorous 
birds must be dependent on the condition of plants. 

Liywnevus bestowed some attention on these connected 
circumstances, in his Calendar of Flora for Sweden; and 
STILLINGFLEET in thatof England. Linnaus observed, that 
the swallow returned to Sweden when the bird-cherry came 
into leaf, and when the wood-anemone flowered. He also 
found the arrival of the nightingale accompanied with the 
leafing of the elm. St1ntiNGFrLeEt says, that the swallow re- 
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turns to Norfolk with the leafing of the hazel, and the 
nightingale with the leafing of the sycamore. It has also 
been observed, that the cuckoo sings when the marsh-mari- 
gold blows. It would tend greatly to increase our know- 
ledge of this subject, were observations of this sort multi- 
plied. We earnestly recommend the subject to the atten- 
tion of the practical naturalist. 

Having thus offered a few observations on the periods 
of arrival and departure of migrating birds, let us now 
enquire after the places from whence they come, and to 
which they return. In doing this, it will be proper to 
bestow some attention on the migrations of those birds 
which merely shift from one part of the island to ano- 
ther. The movements of such birds, though confined 
within narrow bounds, are probably regulated by the same 
laws, which, in the other species, produce more extensive 
migrations, and have the obvious advantage of being easily 
investigated. 

In the inland districts of Scotland, the lapwings make 
their appearance about the end of February or the be- 
ginning of March, and, after fulfilling the purposes of 
incubation, hasten to the sea-shore, there to spend the 
winter, and to support themselves by picking up the small 
crustacea from among the rejectamenta of the sea. ‘These 
birds seldom, however, remain all winter on the Scot- 
tish shores, though they are always to be found at 
that season on the southern English shores. In that 
part of the island they do not perform such extensive 
migrations, but may with propriety be considered as re- 
sident birds. The curlew arrives at the inland districts 
along with the lapwing, and departs in company about 
the beginning of August. The curlew, however, remains 
on the Scottish shores during the winter. The oyster- 
catcher, though it breeds in Scotland, retires to the English 
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shores during the winter, and joms those which have re- 
mained there during the breeding season. The black head- 
ed gull breeds both in England and Scotland; but it re- 
tires from the last mentioned country, while it continues re- 
sident mn the former. 

From the examples quoted, it appears that some birds, 
which are stationary in one district, are migratory m ano- 
ther. But that which chiefly merits our consideration is 
the circumstance of those birds, whose annual migrations 
are confined to our own shores, forsaking the high grounds 
on the decline of summer, and seeking for protection at 
a lower jevel, and in a warmer situation. When these mi- 
grations become more extensive, the bleak moors and shores 
of Scotland are exchanged for the warmer and more ge- 
nial climate of England. Wience it happens, that some of 
our Scottish summer visitants come from England, while 
some of the English winter visitants come from Scotland ; 
the summer birds of passage coming from the south, and 
the winter passengers from the north. - Do those birds 
that perform more extensive migrations obey the same Jaws? 

As the summer birds of passage are more interesting 
fo us, since they perform the great work of incubation 
in our country, than the winter birds of passage, which 
are the harbingers of storms and cold, and only wait 
the return of spring to take their leave of us, we shall 
endeavour to find out the winter residence of the for- 
mer, before we attempt.to discover the summer haunts 
of the latter. Natural history, it is true, is still in too 
imperfect a state, to enable us to point out with certainty 
the retreats of all those birds which visit us during 
summer. But enough appears to be known to enable 
us io ascertain the laws by which these migrations are 
regulated in a number of birds; and as the points of re- 
semblance m the movements of the whole are nume- 
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fous, we can reason from analogy on safer grounds with 
regard to the remainder. 

The swallow, about whose migrations so many idle 
stories have been propagated and believed; departs from 
Scotland about the end of September, and from England 
about the middle of October. In the latter month M. 
Apawnson observed them on the shores of Africa after 
their migrations from Europe. He informs us, however, 
that they do not build their nests in that country, but only 
come to spend the winter. M. Pretone has not only con- 
firmed the observations of Apanson, in reference to swal- 
lows, but has stated, at the same time, that the yellow and 
grey wagtails visit Senegal at the beginning of winter. The 
former (Motacilla flava) is well known as one of our sum- 
mer visitants *. "Che nightingale departs from England 
about the beginning of October, and from the other parts 
of Europe about the same period: During the winter sea- 
son it is found in abundance in Lower Egypt, among the 
thickest coverts, in different parts of the Delta. These 
birds do not breed in that country, and to the inhabitants 
are merely winter birds of passage. They arrive in au- 
tumn and depart in spring, and at the time of migration 
are plentiful in the islands of the Archipelago. The quail 
is another of our summer guests, which has been traced to 

c2 


* « J’ai observé, comme ApaNnson, que nos hirondelles et nos ber 
geronnettes arrivoient dans la zone torride huit ou dix jours aprés l’epoque 
ot elles quittent nos climats. En 1788, j’ai vu les bergeronnettes du prin- 
tems et les bergeronnettes grises arriver 4 Gorée le 14. Septembre. Anpan- 
son dit qu’il a vu arriver les hirondelles au Senegal 9, Octobre; or je me 
rapelle qu’elles quittent le department des Hautes Alpes vers la fin de Sep- 
tembre, ce qui s’accorde parfaitement,””—‘* Memoir sur les lles de Gorée et 
du Senegal, par le cit. Prezona-” Annales de Chemie, t. xviii, p. 272, 
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Africa. A few, indeed, brave the winters of England, and 
in Portugal they appear to be stationary. But in general 
they leave this country in autumn, and return in spring. 
They migrate about the same time from the eastern parts 
of the Continent of Europe, and visit and revisit in their 
migrations the shores of the Mediterranean, Sicily, and the 
islands of the Archipelago. 

While these birds perform those extensive migrations 
which we have here mentioned, others are contented with 
shorter journeys. Thus, the razor-billed auk (Alca torda), 
and the puffin (Alca_ arctica), frequent the coast of Anda- 
lusia during the winter season, and return to us in the 
spring. 

These facts, and many others of a similar nature, which 
might have been stated, enable us to draw the conclusion, 
that our summer birds of passage come to us from south- 
ern countries, and, after remaining during the warm sea- 
son, return again to milder regions. A few of our sum- 
mer visitants may winter in Spain or Portugal; but it 
appears that in general they migrate to Africa, that unex- 
plored country possessing every variety of surface, and con- 
sequently great diversity of climate. It is true that we are 
unacquainted with the winter retreats of many of our sum- 
mer birds of passage, particularly of small birds; but as 
these arrive and depart under similar circumstances with 
those whose migrations are ascertained, and as the opera- 
tions which they perform during their residence with us are 
also similar, we have a right to conclude that they are sub- 
ject to the same laws, and execute the same movements. 
What gives weight to this opinion, is the absence of all 
proof of a summer bird of passage retirmg to the north 
during the winter season. 

In proof of the accuracy of the preceding conclusion, we 
may observe, that it is a fact generally acknowledged, that 
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the summer birds of passage visit the southern parts of the 
country a few days, or even weeks, before they make their 
appearance in the northern districts. ‘Thus, the common 
swallow (Hirundo rustica) appears in Sussex about the 
beginning of the third week of April; while in the neigh- 
bourhood of Edinburgh it is seldom seen before the first of 
May. ‘The cuckoo appears in the same district about the 
last week of April; in Edinburgh seldom before the second 
week of May. The reverse of this holds true with these 
summer visitants at their departure. Thus, dotterels (Cha- 
radrius morinellus) forsake the Grampians about the be- 
ginning of August, and Scotland by the end of that month; 
while they return to England in September, and remain 
there even until November. A difference of nearly a month 
takes place between the departure of the goatsucker (Ca- 
primulgus Europeus) from Scotland and from the south 
of England. 

Having thus ascertained the winter haunts of our sum- 
mer birds of passage, let us now endeavour to find out the 
summer retreat of our winter visitants. The conclusions 
which we have already established dispose us to look for 
these birds in countries situated to the northward. And as 
we are much better acquainted with the ornithology of those 
countries than of Africa, it will be in our power to prose- 
cute our researches with greater certainty of success. 

The snow-bunting (Lmberiza nivalis), which is among 
the smallest of our winter guests, retires to the hoary 
mountains of Spitzbergen, Greenland, and Lapland, and 
there executes the purposes of incubation, making its nest 
in the fissures of the rocks. In these countries it is there- 
fore a summer visitant, as it retires southward in autumn, 
to spend the winter in more temperate regions. ‘To the 
sea-coasts of the same countries, the little auk (Alca alle), 
and the black-billed auk (Alca pica), repair. for similar 
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purposes as the snow-flake. 'The woodcock winters with 
us, but retires in the spring to Sweden, Norway, and Lap- 
land *. 

The fieldfare and the redwing resemble the woodcock in 
their migrations, depart at the same season, and retire for 
similar purposes to the same countries +. 

These instances may suffice to support the conclusion, 
that all our winter birds of passage come from northern 
countries, and that the winter visitants of the south of Eu- 
rope become the summer visitants of its northern regions. 
This is evidently an arrangement depending on the same 
law by which the African winter yisitants become the sum- 
mer birds of passage in Europe. 

In support of this conclusion it may be mentioned, 
that, in their progress southward, the winter visitants ap- 
pear first in the northern and eastern parts of the island, 
and gradually proceed to the southward and westward. 
Thus the snow-bunting arrives in the Orkney islands about 
the end of August, and often proves destructive to the 
corn fields, It then passes into the mainland of Scotland, 
and is seldom seen in the Lothians, even in the high 
grounds, before November. In like manner, the woodcock, 
which crosses the German Ocean, is first observed on the 
eastern side of the island, and then by degrees disperses 
towards the west and south. 


* Eckmarx says of this bird, as a Swedish summer bird of passage, 
** Pullis in sylvis nostris exclusis, mare transmigrans, in Angliam avolat ; 
ut ex Austria in Italiam., Vere autem novo, dum blatire incipit Tetrao te- 


trix, illine descedunt, matrimonio juncte ad nos revertentes.” — Amenitates 
Academica, iv. 591. 


+ Mr Butzock, however, has informed me, that he found the redwing 
breeding in the Island of Harris, one of the Hebrides, in 1818. It probably 
frequents other islands, but has hitherto been confounded with the thrush. 
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That these periodical movements take place, m order to 
guard against the vicissitudes of the seasons, must appear 
obvious to all, from the consideration of the facts which 
have been stated. An early winter brings the migrating 
birds from the north to this country before thei usual time, 
and an early spring hastens the arrival of our summer 
visitants. In the beginning of winter the snow-bunting is 
found only in the high grounds, and it descends to a lower 
level with the increasing severity of the season *. 

During the autumn, we thus observe a latitudinal move- 
ment of many species of birds towards the equator, in 
search of the temperature congenial to their constitutions, 
and which the winter of the district of their summer resi- 
dence could not afford. The autumnal shifting of the fea- 
thered tribes, may therefore, with propriety, be termed the 
Equatorial Migration ; all those species in which it is ob- 
served, returning from the pole towards the equator, each 
according to limits peculiar to itself. 

The vernal shifting takes place with the increasing tem- 
perature of the high latitudes, and may be termed the Polar 
Migration, as all the species in which it is observed recede 
from the equator and approach towards the pole. 


* Attempts have been made to preserve these birds during the summer sea- 
son in this country, but, although liberally supplied with food, they have 
not survived. The experiment has succeeded, however, in America, with 
General Davirs, who informs us, (Linn. Trans. vol. iv. p. 157.) that the 
snow-bird of that country always expires in a few days, (after being caught, 
although it feeds perfectly well), if exposed to the heat of a room with a fire 
or stove; but being nourished with snow, and kept in a cold room or pass 
age, will live to the middle of summer: a temperature much lower than our 
summer heat proving destructive to these birds. The swallow, on the other 
hand, seems to delight in the temperature of our summer, and at that heat 
to be able to perform the higher operations of nature. When attempted to 
be kept during our winter, besides a regular supply of food, care must be 
taken to prevent it from being benumbed with cold. 
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The extent of degrees of latitude traversed in these migra- 
tions, differs, as we have seen, according to the species, and 
even in the same species in different parallels of longitude. 
Thus, the nightingale, in its polar migrations, does not reach 
the 55° of north latitude in Britain, while in Sweden it reaches 
to the 60°. Anomalies of this kind cease to excite our sur- 
prise, when it is considered, that the isothermal lines {or the 
latitudinal lines under which the mean annual temperature is 
the same), are not parallel with the sun’s course, or do not 
observe a regular increase or diminution with the difference 
of latitude. Even the zsotherial lines, (under which the 
mean heat of summer is the same), and the isotheimal lines, 
(under which the mean heat of winter is the same), are neither 
parallel to one another, nor to the isothermal lines. ‘These 
differences, which Humsoxpr has investigated with so much 
success, exercise a powerful influence on the distribution of 
plants and animals, and regulate the limits of those periodi- 
cal migrations we have now been considering. 

The preceding remarks relate to the equatorial and north 
polar migrations. Movements depending on the same cir- 
cumstances, in all probability, take place on the other side 
of the equator towards the south pole. The Cape swallow 
(Hirundo Capensis), according to the observations of Cap- 
tain CARMICHAEL, arrives at the southern extremity of 
Africa in the month of September, the commencement of 
the summer of that district, and departs again in March or 
April, on the approach of winter *. Reasoning from the 
analogies of the north polar migrations, we may conclude, 
that this species of swallow resides the remaining part of 
the year near the equator, and that its south polar migra- 
tions extend to the Cape of Good Hope. 


* Edinburgh Phil. Journ. vol. i, p. 421. 
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Tt appears from these movements of birds, that, in the 
cold season, the polar regions are deserted by some species, 
and that there is an accumulation of life towards the equa- 
tor. At another season, the equatorial regions are, in some 
measure, deserted by their temporary inhabitants, and the 
polar districts become peopled by the change. 

Having now ascertained the period and the direction of 
these migrations, let us next attend to the act of migration 
itself, and the circumstances attending the flight. 

Migrating birds, before they take their departure, in 
general collect together in flocks. ‘This is very obviously 
the case with the swallow, and is even still better known 
with woodcocks, terns, puffins, and shearwaters. Woodcocks 
arrive in this country in great flocks about the same time ; 
and should adverse winds occur at the period of their de- 
parture, they accumulate in such numbers on the eastern 
shores, as to furnish the fowler with excellent sport. Geese 
too, dotterels, and many others, during their migratory 
flights, always keep in company. 

But there are many migrating birds which have never 
been observed to congregate previous to their departure. 
Thus the cuckoo, seldom seen in company with his mate 
even during the breeding season, is, to all appearance, 
equally solitary at the period of migration. These birds 
are supposed by naturalists to go off in succession. 

It is certainly a very curious, and perhaps unexpected 
occurrence, that the males of many species of migrating 
birds appear to perform their migrations a few days before 
the females. 'This is remarkably the case with the nightin- 
gale. The bird-catchers in the neighbourhood of London, 
procure males only on the first arrival of this bird. The 
females do not make their appearance for a week or ten 
days after. Similar observations have been made with re. 
spect to the wheat-ear. 
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Those birds which feed during the night may be expect- 
ed to perform their migrations during the same interval, it 
being the season of their activity; while those birds which 
feed during the day, may be expected to migrate with the 
help of light. The migrations of the woodcock and quail 
confirm this conjecture. The woodcocks arrive in this 
country during the night, and hence they are sometimes 
found in the morning after their arrival, in a neighbouring 
ditch, in too weak a state to enable them to proceed. 
Poachers are aware that they migrate during the mght, 
and sometimes kindle fires on the coast, to which the wood- 
cocks, attracted by the light, bend their course, and in this 
manner great numbers are annually destroyed. Quails, on 
the other hand, perform their migrations during the day, 
so that the sportsman in the islands of the Mediterranean 
can use his dog and gun. 

It has often excited surprise in the minds of some, how 
migrating birds could support themselves so long on wing, 
as to accomplish their journeys, and at the same time live 
without food during their voyage. ‘These circumstances 
have induced many to deny the existence of migration, and 
have excited others to form the most extravagant theories on 
the subject, to account for the preservation of these birds 
during the winter months. But the difficulties which have 
been stated, are only in appearance, and vanish altogether 
if we attend to the rapidity of the flight of birds. 

The rapidity with which a hawk and many other birds 
occasionally fly, is probably not less than at the rate of 150 
miles in an hour. Major Cartwrieut, on the coast of La- 
brador, found, by repeated observations, that the flight of 
an elder duck (Anas molissima) was at the rate of 90 
miles an hour. Sir Grorcr Caytey computes the rate 
of flight, even of the common crow, at nearly 25 miles an 
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hour; and SpaLLanzani found that of the swallow com- 
pleted about 92 miles, while he conjectures that the rapidi- 
ty of the swift is nearly three times greater. A falcon 
which belonged to Henry the Fourth of France, escaped 
from Fountainbleau, and in twenty-four hours afterwards 
was found at Malta, a distance computed to be no less than 
1350 miles; a velocity nearly equal to 57 miles an hour, 
supposing the falcon to have been on wing the whole time. 
But as such birds never fly by night, and allowing the day 
to be at the longest, his flight was perhaps equal to 75 miles 
an hour, Itis probable, however, says Monraeu, that 
he neither had so many. hours of light in the twenty-four, 
to perform his journey, nor that he was retaken the mo- 
ment of his arrival. But if we even restrict the migratory 
flight of birds to the rate of 50 miles an hour, how easily 
can they perform their most extensive migrations! And 
we know, in the case of woodcocks, and perhaps all other 
migrating birds, that they in general take advantage of a 
fair wind with which to perform their flights. This breeze 
perhaps aids them at the rate of 30 or 40 miles an hour ; 
nay, with three times greater rapidity, even in a moderate 
breeze, if we are to give credit to the statement of aérial 
navigators, who seem to consider the rate of the motion of 
winds as in general stated too low. 

It has been already observed, that many species do not 
perform their migrations at once, but reach the end of their 
journey by short and easy stages. There is little exertion 
required from such; while those who execute their move- 
ments at one flight, (if there be any that do so), may in a 
very short time, perhaps a day, by the help of a favourable 
breeze, reach the utmost limits of their journey. Many 
birds, we know, can subsist a long time without food; but 
there appears to be no necessity for supposing any such ab- 
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stinence, since, as CaTessy remarked, every day affords 
an inerease of warmth, and a supply of food. Hence we 
need not perplex ourselves in accounting for the continu- 
ance of their flight, or their sustenance in the course of it. 
Such journeys would be long indeed for any quadruped, 
while they are soon performed by the feathered tribes. 

It is often stated as a matter of surprise, how these birds 
know the precise time of the year at which to execute their 
movements, or the direction in which to migrate. But this 
is merely expressing a surprise, that a kind and watchful 
Providence should bestow on the feathered creation powers 
and instincts suited to their wants, and calculated to sup- 
ply them. How, we ask, does the curlew, when perched 
upon a neighbouring muir during the flowing of the tide, 
know to return at the first of the ebb, to pick up the acci- 
dental bounty of the waves ? How are the sea-fowl, in hazy 
weather, guided to the sea-girt isles they inhabit, with food 
to their young, which they have procured at the distance 
of many miles? ‘ 'The inhabitants of St Kilda,” says Mar- 
TIN, ‘ take their measures from the flight of these fowls, 
when the heavens are not clear, as from a sure compass ; 
experience shewing, that every tribe of fowls bend their 
course to their respective quarters, though out of sight of 
the isle. This appeared clearly in our gradual advances ; 
and their motion being compared, did exactly quadrate 
with our compass.” 

In the course of these annual migrations, birds are some- 
times overtaken by storms of contrary wind, and carried 
far from their usual course. In such cases, they stray to 
unknown countries, or sometimes are found at sea in a very 
exhausted state, clinging to the rigging of ships. Such ac- 
cidents, however, seldom happen, as these birds, year after 
year, arrive in the same country, and even return to the 
same spot. The summer birds of passage return not, it is 
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true, in such numbers as when they left us; but, amidst all 
the dangers of their voyage, the race is preserved. 

We thus see, that animals possess various resources, to 
enable them to accommodate themselves to the variations of 
temperature corresponding with the seasons. But these 
appear in some species to be inadequate for their protection, 
and another is provided for their safety. 


4. Torpidity.—Tuts is one of the most curious sub- 
jects in zoology, and has long occupied the attention 
of the natural historian and the physiologist. All ani- 
mals we know require stated intervals of repose to 
recruit exhausted nature, and prepare for farther exer- 
tion,—a condition which is termed Sleep. But there 
are a few animals, which, besides this. daily repose, ap- 
pear to require annually some months of continued in- 
activity, to enable them to undergo the common fatigues 
of life durmg the remaining part of the year. These ani- 
mals exhibit, therefore, two kinds of sleep,—that which 
they enjoy daily during the season of their activity, and 
that which they experience during their brumal retirement. 
This last kind of sleep is generally denominated torpidity, 
and is also known by the term hybernation, as it is evi- 
dently designed to afford protection against the cold of 
winter. 

As the phenomena which torpid animals exhibit are some- 
what different, according to the classes to which they be- 
long, it will be more convenient for us to-treat of the ani- 
mals of each class separately, beginning with Quapru- 
PEDS. 

The quadrupeds which are known to become torpid, 
belong exclusively to the unguiculated division. Some spe- 
cies are found among the fére, as the different kinds of 
bats; the hedgehog and the tanric; while among the glires 
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the torpid species are numerous, and their habits have been 
studied with the greatest attention, as the marmot, the ham- 
ster, and the dormouse. 

The, food of these animals is very different, according 
to the orders or genera to which they belong. The bats 
support themselves by catching insects, and those chiefly of 
the lepidopterous kinds; the hedgehog lives on worms and 
snails; while others, as the marmot and hamster, feed on 
roots, seeds, and herbs. They are nearly all nocturnal, 
or crepuscular feeders. 

It is usually supposed that torpid animals are confined. 
to the cold regions of the earth. That they abound in such 
regions must be admitted ; but their range of latitude does 
not appear to be so limited as to prevent their occurrence 
in warm countries. Thus the Dipus sagitta, is equally 
torpid during the winter months in Egypt as in Siberia. 
In the former country it is more easily revived by a very 
slight increase of temperature, its lethargy not being so pro- 
found. The tanric (Centenes caudatus), which is an inha- 
bitant of India and Madagascar, becomes torpid even in 
those countries, and continues so during nearly six months 
of the year. | 

The precise period of the year in which these animals 
retire to their winter quarters and become torpid, has not 
been ascertained with any degree of precision. The jump- 
ing mouse of Canada (Gerbillus Canadensis) is said to en< 
ter its torpid state in September, and to be again restored 
to activity in the month of May. ‘The torpid animals of 
this country usually retire in October, and reappear in 
April. It appears probable, however, that the different 
species do not all retire at the same time, but, like the mi- 
erating birds, perform their movements at separate periods. 
It is also probable, that the time of retirement of each spe- 
cies varies according to the mildness or severity of the sea- 
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son. In general, however, they retire from active life when 
their food has become difficult to obtain, when the insects 
have fled to their hiding places, and the cold has frozen in 
the ground the roots and the seeds on which they subsist. 
At the period of their reviviscence, the insects are again 
sporting in the air, and the powers of vegetable life are ex- 
erted in the various processes of germination and vegeta- 
fion. 

Previous to their entrance into this state of lethargy, 
these animals select a proper place, in general assume a 
particular position, and even in some cases provide a small 
stock of food. 

All the torpid animals retire to a place of safety, where, 
at a distance from their enemies, and protected as much as 
possible from the vicissitudes of temperature, they may sleep 
out, undisturbed, the destined period of their slumbers. 
The bat retires to the roof of gloomy caves, or to the old 
chimneys of uninhabited castles. 'The hedge-hog wraps it- 
self up in those leaves of which it composes its nest, and re- 
mains at the bottom of the hedge, or under the covert of 
the furze, which screened it, during summer, from the 
scorching sun or the passing storm. ‘The marmot and the 
hamster retire to their subterranean retreats, and when they 
fee] the first approach of the torpid state, shut the passages 
to their habitations in such a manner, that it is more easy 
to dig up the earth any where else, than in such parts 
which they have thus fortified. The jumping mouse of 
Canada seems to prepare itself for its winter torpidity in a 
very curious manner, according to the communications of 
Major-General Davies, on the authority of a labourer. A 
specimen which was found in digging the foundation for a 
summer-house in a gentleman’s garden about two miles 
from Quebec, in the latter end of May 1787, was “ en- 
closed in a ball of clay, about. the size of a cricket ball, 
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nearly an inch in thickness, perfectly smooth within, and 
about twenty inches under ground. The man who first 
discovered it, not knowing what it was, struck the ball 
with his spade, by which means it was broken to pieces, or 
the ball also would have been presented to me *.” 

Much stress has been laid upon the position which these 
animals assume, previous to their becoming torpid, on the 
supposition that it contributes materially to produce the le- 
thargy. In describing this position, Mr CarutstE ob- 
serves, “ that this tribe of quadrupeds have the habit of 
rolling up their bodies mto the form of a ball during ordi- 
nary sleep, and they invariably assume the same attitude 
when in the torpid state: the limbs are all folded into the 
hollow made by the bending of the body; the clavicles, or 
first ribs, and the sternum are pressed against the fore part 
of the neck, so as to interrupt the flow of blood which sup- 
plies the head, and to compress the trachea: the abdominal 
viscera and the hinder limbs are pushed against the dia- 
phragm, so as to interrupt its motions, and to impede the 
flow of blood, through the large vessels which penetrate it, 
and the longitudinal extension of the cavity of the thorax. 
is entirely obstructed. Thus a confined circulation is car- 
ried on through the heart, probably adapted to the last 
weak actions of life, and to its gradual recommencement +.” 
But as none of these effects are supposed to be produced by 
the same position during ordinary sleep, their existence can- 
not be admitted in the case of torpidity. Professor Manei1 
of Pavia {, with greater simplicity of language, says, that the 
marmot rolls itself up like a ball, having the nose applied con- 
trary to the anus, with the teeth and eyes closed. He also in- 


* Linn. Trans., vol. iv. p. 156. + Phil, Trans, 1795, p, 17. 
¥ Annales du Museum, tom. ix, 
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forms us, that the hedgehog, when in a torpid state, in ge- 
neral reposes on the nght side. The bat, however, during: 
the period of its slumbers, prefers a very different posture. 
It suspends itself from the ceiling of the cave to which it 
retires, by means of its claws, and in this attitude outlives 
the winter. This is the natural position of the bat when 
at rest, or asleep. In short, little more can be said of the 
positions of all these torpid animals, than their correspond- 
ence with those which they assume during the periods of 
their ordinary repose. 

It is also observable, that those animals which are of so- 
litary habits durmg the summer season, as the hedgehog 
and dormouse, are also solitary during the period of their 
winter torpidity ; while the congregating socal animals, as 
the marmot, the hamster, and the bat, spend the period of 
their torpidity, as well as the ordinary terms of repose, 
collected together in families or groups. 

It is generally observed, that animals, previous to their 
torpidity, have their bodies charged with fat. In the 
marmot and some others, there are two peritoneal processes, 
which may be considered as lateral omenta, and which, as 
well as the great omentum, are filled with fat*. In the 
dormouse, however, and others, these lateral processes do 
not exist, the fat being more generally distributed. This 
store of nourishment enables the animals to support that 
gradual waste which takes place during the period of their 
slumbers. By some it has even been regarded as the cause 
of their lethargy. Spa.Lanzant, however, found, among 
the dormice procured for his experiments, a considerable 
difference among the individuals in regard to fatness, yet 
all were equally disposed to become torpid on the applica- 
tion of cold. 

* Cuyrer, Lecgons d’An. Com, iv. 91, 
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Many of those animals, particularly such as belong to the 
great natural family of gnawers, make provision in their 
retreats, during the harvest months. The marmot, it is 
true, lays up no stock of food; but the hamsters fill their 
storehouses with all sort of gram, on which they are sup- 
posed, to feed, until the cold becomes sufficiently intense to: 
induce torpidity. The Gricetus ghs, or migratory hamster 
of Paxuas, also lays up a stock of provision. And it is pro- 
bable that this animal partakes of its store of food,. not only 
previous to torpidity, but also during the short intervals of 
reviviscence, which it enjoys during the season of lethargy.. 
The same remark is equally applicable to the dormouse. 

Having thus made choice of situations where they are 
protected from sudden alterations of temperature, and ha- 
ving assumed a position similar to. that of their ordinary 
repose, these hybernating animals fall into that state of in- 
sensibility to external objects, which we are now to examine 
more minutely. In this torpid state they suffer a diminu- 
tion of temperature; their respwation and circulation  be- 
come languid ; their irritability decreases in energy ; and 
they suffer a loss of weight. Let us now attend each of 
these changes separately. 

1. Diminished temperature.—W hen we take in our hand 
any. of these hybernating torpid. animals, which we are 
now considering, they feel cold to the touch, at the same 
time that they are stiff, so that we are apt to conclude, with- 
out farther examination, that they are dead. This reduction 
of temperature is not the same in all torpid quadrupeds. 
It varies according to the species. Hunrer informs us *, 
on the authority of Jenner, that the temperature of a 
hedgehog, in the cavity of the abdomen towards the pelvis, 
was 95°, and at the diaphragm was 97° of Fahrenheit, in 


* “ Observations on certain parts of the Animal Economy,” p. 99. 
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summer, when the thermometer in the shade stood at 78°. 
Professor Mancitt states the ordinary heat of the hedge- 
hog a little lower, at 27° of Reaumur, or about 93° of Fah- 
renheit. In winter, according to JENNER, the tempera- 
ture of the air being 44°, and the animal torpid, the heat in 
the pelvis was 45°, and at the diaphragm 483°. When the 
temperature of the atmosphere was at 26°, the heat of the 
animal in the cavity of the abdomen, where an incision was 
made, was reduced so low as 30°. The same animal, when 
exposed to the cold atmosphere of 26° for two days, had its 
heat at the rectum elevated to 93°, the wound in the abdo- 
men being so much diminished in size as‘not to admit the 
thermometer. At this time, however, it was lively and ac- 
tive, and the bed in which it lay felt warm. As this ani- 
mal allowed its heat to descend to 30°, when in its natural 
state of torpidity, and when there was no necessity for ac- 
tion, the increased temperature may in part be ascribed to 
the wound, which called forth the powers of the animal to 
repair an injury, which reparation could not be effected at 
a temperature below the standard heat of the animal. The 
sources of error in making experiments where the living 
principle is concerned, are so numerous, that attention 
ought to be bestowed on every circumstance likely to influ- 
ence the result. 

The zizil (Arctomys citillus ), according to Patias, usu- 
ally possesses a summer temperature of 103° Fahr. but du- 
ring winter, and when torpid, the mercury rises only to 80° 
or 84°. The temperature of the dormouse during sum- 
mer, and in its active and healthy state, is 101°. When 
rolled up and torpid, during winter, the thermometer indi- 
cates 43°, 39°, and even 35°, on the external parts of the 
body. When introduced into the stomach, the tempera- 
ture was found to be 67°, and sometimes 73°. Manertut 
found this animal torpid even when the temperature of the 
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air was 66°. Hence he considers it as the most lethargic of 
animals. 

The marmot ( Arctomys marmota) possesses a summer 
temperature of 101° or 102°, which is gradually reduced in 
the torpid season to 43°, and even lower. 

Bats have a temperature in summer nearly equal to that 
of marmots. They are soon affected by the changes of 
the atmosphere, and they cease to respire in a medium of 
43°. Inthe month of July, the thermometer standing at 
80°, the internal temperature of a bat was 101°, which is 
just the degree of heat in a group of them collected toge- 
ther in summer, and may therefore be considered as the 
natural standard. Mr Cornisu applied a thermometer to 
a torpid bat, and found that it indicated 36°. When 
awakened so much that it could fly a little, he again appli- 
ed the thermometer, and it indicated 38°. SpaLLanzaNi 
found a bat, after being exposed during an hour to a tem- 
perature of 43°, to indicate 47°, the bulb of the thermometer 
being placed in the chest ; when exposed to a temperature 
below the freezing point, the heat of the animal became the 
same as the surrounding medium, yet it always remained 
internally higher than the low temperature produced arti- 
ficially, though the skin did not indicate any difference. 

The wood-mouse (Mus sylvaticus ) became torpid, ac- 
cording to SpaLLanzAni, when the thermometer in its 
cage stood at 43°. The temperature of the belly external- 
ly was 45°, but its internal temperature was not much di- 
minished, even by a degree of cold sufficient to induce 
torpidity. 

In these experiments we observe, that the temperature 
of hybernating quadrupeds is greatly reduced below the 
summer standard, or the ordinary temperature of the 
animal in health and activity. Still, however, they conti- 
nue to maintain a superiority in point of temperature above 
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the surrounding medium, in whatever circumstances they 
are placed. Even in this torpid state, the energies of life, 
though feeble, are still sufficient to the production of a cer- 
tain quantity of heat. 

2. Diminished Respiration.—In this, as in all the other 
departments of this curious subject, accurate and varied 
experiments are still wanting. The following are the prin- 
cipal facts which we have been able to collect. 

The hedgehog, according to Professor Mane1it, who 
has bestowed more attention on this part of the subject 
than any of his predecessors, respires only from five to seven 
times in a minute during ordinary repose. When it be- 
comes torpid, the process of respiration is periodically sus-' 
pended and renewed. Thus a hedgehog, procured after it 
had revived naturally from its winter lethargy in April, was 
placed in a chamber the temperature of which was about 54”. 
It refused vegetable food, and became torpid, and continued 
in that state to the 10th of May. At first, after every 
fifteen minutes of absolute repose, it gave from thirty to 
thirty-five consecutive signs of languid respiration. In the 
beginning of May, when the thermometer was about 62°, 
it gave from seven to ten consecutive respirations, after an 
interval of ten minutes of absolute repose. Upon lowering 
the temperature, the intervals of repose became greater, 
while the number of respirations increased to eighteen or 
twenty. 

Marmots, according to the same author, when in health 
and activity, perform about five hundred respirations in an 
hour, but when in a torpid state, the number is reduced to 
fourteen, and these at intervals of four minutes, or four 
minutes and a half, of absolute repose. 

Bats, when kept in a chamber from 45° to 50°, were ob- 
served at the end of every two, three, or four minutes of 
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absolute repose, to give four signs of respiration. SpaL- 
LANZANI, not aware of these periodical intervals of repose, 
could not discoyer any signs of respiration. Indeed, when 
their temperature is reduced to about 47°, this function does 
not appear to be exercised. 

The dormouse, when in a torpid state on the 27th De- 
cember, exhibited a languid respiration of one hundred and 
forty times in forty-two minutes. On the tenth of January, 
the thermometer being at 43°, it respired at intervals in 
the following manner, according to MANGILI. 


Intervals of repose. Number of consecutive respirations. 
DOMMES are. «eee 16 
eee oat ar ater ett 30 
DT Ne OTe ET ot ee ee vette 29 
CN cra ea a A a 29 
1 Sale ia hd at Sid day Ni na 5 

~ least i pies arnsia arma get ay t 10 
1 yc Pate AMM i A i ac 6 
GS: 2) RROD cc Sate Met ce ore tens 18 
POON ee ee a ee 23 
Me eet ier ee yee pila 2) 
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In some instances, the intervals of repose or suspended 
respiration lasted sixteen minutes. 

Maneiz1 also found the fat dormouse (Myoxus glis), 
when in a torpid state on the 27th December, and when 
the thermometer indicated 40°, to respire at intervals. Af- 
ter every four minutes of repose, it respired from twenty- 
two to twenty-four times every minute and a half. The 
thermometer being raised one degree of Reaumur, the in- 
tervals became only three minutes. The temperature being 
reduced to 37°, the intervals of repose became four minutes, 
and the consecutive respirations twenty to twenty-six. The 
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old increasing, it awoke and ate a little, and then-relapsed 
into torpidity. On the 10th of February the intervals of 
repose were eighteen or twenty minutes, and ‘then ‘thirteen 
to fifteen respirations. On the 21st February, the thermo- 
meter being 48°, the intervals ‘of repose were from twenty- 
eight to ‘thirty, and the consecutive respirations from five 
to seven. 

From the observations already made on this important 
subject, it appears, that respiration is not only diminished, 
but even in some cases totally-suspended. During the se- 
vere winter of 1795, SpaLLANzant exposed dormice to a 
temperature below the freezing point, and enclosed them 
in vessels filled with carbenic acid and azotic gas over mer- 
cury, three hours and ‘a half, without injuring them, and 
the sides of the vessels were not marked by any vapour. 
Hence we may conclude that they did not breathe, nor 
consume any oxygen gas. 

Maweitt placed a marmot under a bell-glass, immersed 
in lime water, at 9 o’clock in the evening. At nine next 
morning the water had only risen in the glass three lines. 
Part of the oxygen was abstracted, and a portion. of carbo- 

“nic acid was formed, as a thin pellicle appesred:on the sur- 
face of the lime-water, which effervesced with nitric acid. 
Spa.tanzant placed torpid marmots in ‘vessels filled with 
carbonic acid and hydrogen, and confined them there for 
four hours, without doing them the least injury, the tem- 
perature of the atmosphere ‘being several degrees below 
the freezing point. But he found, that if these animals 
were awakened by any means, or if the temperature was 
not low enough to produce complete torpor, they very 
soon perished in the same noxious gases. A bird and rat, 
intreduced into a reservoir containing carbonic acid gas, 
did not live a minute; whereas a torpid marmot remained 
in it an hour, without betraying the least desire to move, 
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and recovered perfectly on being placed in a warmer me- 
dium. 

In the exhausted receiver of an air-pump, a torpid bat 
lived seven minutes, in which another bat died at the end 
of three minutes. 'Torpid bats, when confined in a vessel 
containing atmospheric air, consumed six hundredths of 
the oxygen, and produced five hundred parts of carbonic 
acid. Viewing this in connection with his other experi- 
ments, this philosopher concluded, that the consumption of 
the oxygen, and the evolution of the carbonic acid, pro- 
ceeded from the skin, 

The respiration of torpid quadrupeds is thus greatly di- 
minished, and even in some cases suspended ; and in gene- 
ral, instead of being performed with regularity as in ordi- 
nary sleep, the respirations take place at intervals, more or 
less remote, according to the condition of the lethargy. 

3. Diminished Circulation—From the experiments al- 
ready detailed, with regard to the reduction of the tempe- 
rature and the respiration of torpid quadrupeds, we are 
prepared to expect a corresponding diminution of action in 
the heart and arteries. 

In the hamster the circulation of the blood during its 
torpid state is so low, according to Burron, that the 
pulsations of the heart do not exceed fifteen in a minute. 
In its active and healthy state, they amount to 150 in the 
same space. 

It is stated by Barrineron in his Miscellanies, that 
Mr Cornisu applied a thermometer to the body of a 
torpid bat, and found that it indicated 36°. At this tem- 
perature the heart gave sixty pulsations in a minute. When 
awakened so much as to be able to fly a little, he again ap- 
plied the thermometer, which now indicated 38°, and the 
heart beat one hundred times in a minute. As the torpor 
becomes profound, the action of the heart is so feeble, that 
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only fourteen beats have been distinctly counted, and those 
at unequal intervals. 

Dormice, when awake and jumping about, breathe so 
rapidly, that it is almost impossible to count their pulse ; 
but as soon as they begin to grow torpid, eighty-eight pul- 
sations may be counted in a mimute, thirty-one when they 
are half torpid, and only twenty, nineteen, and even six- 

teen, when their torpor is not so great as to render the ac- 
tion of the heart imperceptible. 

SpaLLANzanl and others are of opinion, that the circu- 
lation of the blood is entirely stopped in the remote 
branches of the arteries and veins, and only proceeds im 
the trunks of the larger vessels, and near the heart. But 
it is probable, that howeyer languid the circulation may be, 
it is still carried on, as the blood continues fluid. He found, 
that if the blood of marmots be subjected, out of the 
body, to a temperature even higher than that to which it 
is exposed in the lungs of these animals, it is instantly fro- 
zen; but it is never congealed in their dormant state. 

4. Diminished Irritability—The iritability of torpid 
animals, or their susceptibility of being excited to action, 
is extremely feeble, and in many cases is nearly suspended. 
Destined to remain for a stated period in this lethargic 
state, a continuance of their power of irritability would be 
accompanied with the most pernicious consequences ; as 
thereby they would be often raised prematurely into ac- 
tion, under a temperature which they could not sup- 
port, and at a time when a seasonable supply of food 
could not be obtained. In their torpid.state, therefore, 
they are not readily acted upon by those stimuli, which 
easily excite them to action, during the period of their 
activity. Parts of their limbs may be cut off, with- 
out the animal shewing any signs of feeling. Little ac- 
tion is excited even when their vital parts are laid open. 
When the hamster is dissected in this torpid state, the in- 
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testines discover not the smallest sign of irritability upon 
the application of alcohol or sulphuric acid. During the 
operation, the animal sometimes opens its mouth, as if it 
wanted to respire, but the lethargy is too powerful to ad- 
mit of its reviviscence. 

Marmots are not roused from their torpid state by an 
electric spark, strong enough to give a smart sensation to 
the hand, and a shock from a Leyden phial only excites 
them for a short time. ‘They are insensible to pricking 
their feet and nose, and remain motionless and apparently 
dead. Bats are also equally msensible to the application 
of stimuli. 

The most curious experiments on this subject are those 
of Manet. Having killed a marmot im a torpid state, 
he found the stomach empty and collapsed, the intestmes 
likewise empty, but there was a little faecal matter in the 
cecum and rectum. The blood flowed quickly from the 
heart, and in two hours: yielded a great quantity of serum. 
The veins in the brain were very full of blood. The heart 
contmued to beat during three hours after. The head 
and neck having been separated from the trunk, and placed 
i spirits of wine, gave signs of motion even after half an 
hour had elapsed. Some portions of the voluntary muscles 
gave symptoms of irritability with galvanism four hours af- 
ter death. In a marmot killed in full health, the heart 
had ceased to beat at the end of fifty minutes. The flesh 
lost all signs of irritability in two hours; the mtercostal 
and abdominal muscles retaining it longer than those of 
any other part of the body. 

5. Diminished Action of the Digestive Organs.—The 
digestive functions in torpid animals are exceedingly feeble, 
and in general cease altogether. The situation, and still 
more the lethargic state of the system, render this process 
unnecessary. ‘The intestines are in general empty, and in 
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a collapsed state, and the secretions so small, that a supply 
of nourishment from the stomach is not requisite. Mr 
JENNER found a hedgehog, when the heat of the stomach 
was at 30°, to have no desire for food, nor power of digest- 
ing it. But when the temperature was increased to 93°, 
by inflammation in the abdomen, the animal seized a toad 
which was in the room, and, upon being offered some 
bread and milk, immediately began to eat. The heat ex- 
cited the action of the various functions of the animal, and 
the. parts unable to carry on these actions, without nourish- 
ment, urged the stomach to digest. 

While many torpid quadrupeds retire to holes in the 
earth unprovided with food, and in all probability need. no 
sustenance during their lethargic state, there are others, as 
we have already mentioned, which provide a small stock of 
provisions. ‘These, we are inclined to believe, eat a little 
during those temporary fits of reviviscence to which they 
are subject. This is in part confirmed by the experi- 
ments of Mane1u1, both on the common and fat dormouse. 
Whenever these awoke from their torpid slumbers, they 
always ate a little. Indeed, he is of opinion, that fasting 
long, produces a reviviscence, and that, upon the cravings 
of appetite being satisfied, they again become torpid. 

6. Diminished Weight.—All the experiments hitherto 
made on this subject, indicate a loss of weight sustained by 
these animals, from the time they enter their torpid state, 
until the period of their reviviscence. Manc1i1 procured 
two marmots from the Alps, on the 1st of December 1813. 
The largest weighed 25 Milanese ounces, the. smallest only 
22.8.ths ounces. On the 3d of January, the largest had 
lost 38ths of an ounce, and the smallest 47ths and a half. 
On the fifth of February, the largest was now only 223th 
ounces, the smallest 21 ounces. He adds, that they lose 
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weight in proportion to the number of times in which they 
revive during the term of their lethargy. 

Dr Monro kept a hedgehog from the month of Novem- 
ber (1764) to the month of March (1765), which lost in 
the interval a considerable portion of its weight. On the 
25th of December, it weighed 13 ounces and 3 drams, 
on the 6th of February, 11 ounces and 7 drams, and on 
the 8th of March, 11 ounces and 3 drams. He observed a 
smal] quantity of feculent matter and urine among the hay, 
although it neither ate nor drank during that period. In 
this experiment there was a daily loss of 13 grams. Ac- 
cording to Mr Cornisu, both bats and dormice lose from 
five to seven grains in weight during a fortnight’s hyber- 
nation. 

Dr REEVEs endeavoured to account for the lean state of 
the marmot when found in the spring, as occasioned by 
another cause than the slow but uniform exertions of the 
vital principle. ‘ I have (he says) been repeatedly assur- 
ed, by men who hunt for these animals in winter, that they 
are always found fat in their holes on the mountains of 
Switzerland, and it is only when they come out of their 
hiding places before provisions are ready for them, or if a 
sharp frost should occur after some warm weather, that 
they become emaciated and weak *.” ‘This testimony may 
be received as explaining the emaciated appearance of some 
marmots, but does not m the smallest degree invalidate the 
general conclusion, that all torpid animals sustain a loss of 
weight during the continuance of their lethargy. 

From the experiments which we have already quoted, it 
must appear obvious, that respiration is in general carried 


* «¢ Essay on the Torpidity of Animals,” by Henry Reeve, M. D, 1809, 
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on, although sometimes in a very feeble mamer. Carbon, 
consequently, must be evolved. Accordingly, we find car- 
bonic acid produced in those vessels in which these’ torpid 
animals have been confined; and hence must conclude, 
that a loss of weight has taken place. 

Such being the preparatory and accompanying pheno- 
mena of this torpid state, let us now endeavour to discover 
the cause of these singular appearances. 

In a subject of this kind, so intimately connected with 
the pursuits of the naturalist and the physiologist, it was to 
be expected that numerous hypotheses would be proposed, 
to explain such interesting phenomena. Unfortunately, in- 
deed, many hypotheses have been proposed, while few, 
from a connected view of the subject, have ventured to 
theorise. Perhaps we are not prepared to draw a sufli- 

cient number of general conclusions, from the scanty facts 

which we possess, in order to build any theory. But the 
following observations may be considered as embracing the 
principal opinions which have been formed on the subject, 
and announcing the more obvious causes in operation. 

In an investigation of this sort, it was natural to attempt 
to trace this singularity of habit in torpid animals to some 
peculiar conformation in the structure of the organs. Ac- 
cordingly, we find many anatomists assigning a peculiarity 
of organization, as a reason why these animals become tor- 
pid, or, at least, pointing out a structure in torpid animals 
different from that which is observable in animals that are 
not subject to this brumal lethargy. 

Pattas observed the thymous gland unusually large in 
torpid quadrupeds, and also perceived two glandular bodies 
under the throat and upper part of the thorax, which ap- 
pear particularly florid and vascular during their torpidity, 

Maneir1 is of opinion, that the veins are larger in size, 
in proportion to the arteries in those animals which beconie 
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torpid, than in others. He supposes, that, in consequence 
of this arrangement, there is only as much blood transmit- 
ted to the brain during summer as is necessary to excite 
that organ to action. In winter, when the circulation is slow, 
the small quantity of blood transmitted to the brain is in- 
adequate to produce the effect. ‘This circumstance, acting 
along with a reduced temperature and an empty stomach, 
he considers as the cause of torpidity. By analogy, he 
infers, that the same cause operates in producing: torpidi- 
ty with all the other hybernating animals of the other 
classes. 

Mr Cartistx, in his Croonian Lecture on Muscular 
Motion, asserts, that ‘‘ animals of the class Mammalia, 
which hybernate and become torpid in the winter, have at 
all times a power of subsisting under a confined respiration, 
which would destroy other animals not having this peculiar. 
habit. In all the hybernating mammalia there is a pecu- 
har structure of the heart and its principal veins: the supe- 
rior cava divides into two trunks, the left passing over the 
left auricle of the heart, opens into the inferior part of the 
right auricle near to the entrance of the vena cava inferior. 
The veins usually called Azygos accumulate ito two trunks, 
which open each into the branch of the vena cava superior, 
on its own side of the thorax. The intercostal arteries and 
veins in these animals are unusually large *.” 

We cannot refrain from observing, that these general 
views do not appear to be the result of a patient investiga- 
tion of a number of different kinds of torpid animals, but 
a premature attempt to theorise from a few insulated par- 
ticulars. Passing, therefore, from these attempts of the 
anatomist to illustrate the phenomena in question, let us 
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attend to those other causes which are concerned in the pro- 
duction of torpidity. 

From the consideration, that this state of torpidity com- 
mences with the cold of winter, and terminates with the 
heat.of spring, naturalists, in general, have been disposed 
to consider a reduced temperature as one of the principal 
causes of this lethargy. Nor are circumstances wanting to 
give ample support to the conclusion. 

When the temperature of the atmosphere is reduced, as 
we have already seen, below 50°, and towards the freezing 
point, these animals occupy their torpid position, and by 
degrees relapse into their winter slumbers. When in this 
situation, ai increase of temperature, (the action of the sun, 
or a fire), rouses them to their former activity. This expe- 
riment may be repeated. several times, and with the same 
result, and demonstrates the great share which a diminish- 
ed temperature has in the production of torpidity. If mar- 
mots are frequently disturbed in this manner during their 
lethargy, they die violently agitated, and a hemorrhage 
takes place from the mouth and nostrils. 

The circumstance of torpid animals being chiefly found 
m the colder regions, is another proof that a diminished 
temperature promotes torpidity. And, in confirmation of 
this, Dr Barton states, that, in the United States of 
America, many species of animals which become torpid in 
Pennsylvania, and other more northern parts of the coun- 
try, do not become torpid in the Carolinas, and other 
southern parts of the continent. 

But while a certain degree of cold is productive of this 
lethargy, a greater reduction of temperature produces revi- 
viscence, as speedily as an increase of heat. Mane1ut placed 
a torpid marmot, which had been kept in a temperature 
of 45°, in a jar surrounded with ice and muriate of lime, so 
that the thermometer sunk to 16°. In about half an hour 
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a quickened respiration indicated returning animation. In 
sixteen hours it was completely revived. It was trembling 
with cold, and made many efforts to escape. He also 
placed a torpid bat under a bell-glass, where the tempera- 
ture was 29°, and where it had free air. Respiration soon 
became painful, and it attempted to escape. It then fold- 
ed its wings, and its head shook with convulsive tremblings. 
In an hour no other motions were perceptible than those 
of respiration, which increased in strength and frequency 
until the fifth hour. From this period, the signs of respira- 
tion became less distinct ; and, by the sixth hour, the ani- 
mal was found dead. He also exposed a torpid dormouse 
(from a temperature of 41°) to a cold of 27°, produced by 
a freezing mixture. Respiration increased from ten to 
thirty-two times in a minute, and without any intervals of 
repose. ‘There were no symptoms of uneasiness, and the 
respirations seemed like those in natural sleep. As the 
temperature rose, respiration became slower. He then 
placed it in the sun, when it awoke. Two hours afterwards, 
having exposed it to the wind, respiration became frequent 
and painful ; it turned its back to the current, without, how- 
ever, becoming torpid. 

That cold is calculated to produce effects similar to tor- 
pidity on man himself, is generally known. 'Those who 
have ascended to the summits of high mountains, have, by 
the exposure to cold, felt an almost irresistible propensity 
to lie down and sleep. Dr Sotanper, while exploring 
Terra del Fuego, though perfectly aware of the inevitable 
destruction attending the giving way to this inclination, 
nay, though he had even cautioned his companions against 
indulging it, could not himself overcome the desire. When 
this feeling is gratified, sleep succeeds, the body becomes 
benumbed, and death speedily arrives. How long this 
sleep might contmue without ending in death, were the 
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body defended from the increasing cold and the action of 
the air, will probably never be determined by satisfactory 
experiments. Partial torpor has often been experienced in 
the hands and feet, which is easily removed by a gradual 
increase of temperature. We may add, that, in the case of 
persons exposed to great cold in elevated situations on 
mountains or in balloons, there are other causes in operation 
which may have a tendency to produce sleep. The previ- 
ous exertions have reduced the body to a very exhausted 
state—the pressure of the atmosphere is greatly diminished, 
and the air inhaled by the lungs is rarified. 

When the animals now under consideration are regu- 
larly supplied with food, and kept in a uniform tempera- 
ture, it has, been observed that they do not fall into their 
wonted lethargy, but continue lively and active during the 
winter season. ‘This experiment has often been repeated 
with the marmot and other animals. But when in this state 
they are peculiarly sensible to cold. Dr Rrxrves, in some 
experiments which he performed, says, “ When I was in 
Switzerland, I procured two young marmots in September 
1805, and kept them with the view of determining the 
question, whether their torpidity could be prevented by an 
abundant supply of food and moderate heat. I carried 
them with me to Vienna, and kept them the whole of the 
winter 1805-6. The months of October and November 
were very mild. My marmots ate every day turnips, cab- 
bages, and brown bread, and were very active and lively : 
they were kept in a box filled with hay in a cellar, and 
afterwards in a room without a fire, and did not shew any 
symptoms of growing torpid. December the 18th, the 
-weather was cold, and the wind very sharp; FaureNnuEIT’s 
thermometer stood at 18° and 20°. Two hedgehogs died, 
which were kept in the same room with the marmots; and 
a hamster died also in a room where a fire was constantly 
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kept, though these animals had plenty of hay and food. 
The marmots became more torpid than I ever saw them 
before ; yet they continued to come out of their nest, and 
endeavoured to escape: the food given them in the even- 
ing was always consumed by the next morning. In January 
the weather was unusually mild and warm; my marmots 
ate voraciously, and were jumping about in the morning ; 
but at four o’clock in the afternoon I examined them se- 
veral times, and found them not completely rolled up, half 
torpid, and quite cold to the touch. They continued in 
this state of semi-torpor for several weeks longer, never be- 
coming so torpid as to live many days without eating, and 
never so active as to resist the benumbing effects of the cold 
weather *.”. SpaLLANzani performed similar experiments 
with the same result on the dormouse. He found, that al- 
though cold to the touch during the day, and completely 
torpid, that it awoke at night and ate a little, and fell asleep 
again in the morning. He shewed also that dormice kept in 
a situation more resembling their wild state, became torpid 
in the month of November, and remained till the middle 
of March, without eating the food which was placed near 
them. 

With some animals, at least, a confined atmosphere ap- 
pears to be indispensably necessary to the immediate pro- 
duction of torpidity. This is very strikingly illustrated in 
the case of the hamster. This animal does not become tor- 
pid, though exposed to a cold sufficient to freeze water, un- 
less excluded from the action of the air. Even when shut 
up ina cage filled with earth and straw, and exposed to 
cold, he still continues awake; but when the cage is sunk 
four or five feet under ground, and free access to the ex- 
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ternal air prevented, in eight or ten days he becomes as 
torpid as if he had been in his own burrow. If the cage 
be brought above ground, in two or three hours he recovers, 
and will resume his torpid state when again sunk under 
eround. This experiment may be repeated several times, 
at proper intervals, either in the day time or during the 
night, the light having no apparent influence. A confined 
atmosphere, stich as the hamster requires, does not appear 
necessary to the torpidity of the hedgehog, the dormouse, 
or the bat. But exposure to the open air seems to be equal- 
ly hostile to the lethargic state in many animals. Manc1z 
always found that marmots awoke when taken from their 
nest, and exposed to the free action of the air. A current 
of air he always found to have the effect of producing revi- 
viscence, both with dormice and bats. From these circum- 
stances, we perceive the utility of the precautions of those 
animals in retiring to places where the air is still, and where 
they may enjoy a confined atmosphere. 

Torpidity appears also in some cases. to depend on the 
state of the constitution. 'Thus, in the same chambers, one 
marmot shall continue awake and active, while the others 
are in a profound lethargy. A hedgehog, during the win- 
ter season, becomes, torpid upon the application of cold ; 
but, during the summer season, or after the period of revi- 
viscence, it resists the sedative effects of that agent. Man- 
et took a hedgehog, on the 21st of June, and placed it 
in a temperature of 8° of Reaumur. It first rolled itself 
up, afterwards lifted its head and tried to escape. Its re- 
spiration became frequent and painful. At the end of the 
first hour respiration had become feeble; at the end of an 
hour and a half, it had ceased to respire; and twenty mi- 
nutes after, it was frozen to the heart. When examined in 
this condition, the flesh was found white, the veins of the 
neck were much swollen, and a small quantity of extra- 
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vasated blood was observed in the brain and the lungs. It 
appears probable, that, during torpidity, the constitution 
experiences a change something similar to ordinary sleep, 
by which its exhausted energies are recruited, and it be- 
comes better able to resist the effects of those ordinary 
agents with which it has to contend. 

There are some circumstances in the history of these 
animals, which seem te indicate that they possess the 
power of becoming torpid at pleasure, even in the ab- 
sence of those disposing circumstances which we have enu- 
merated. SpaLLANzANtr has seen bats in a torpid state 
even during summer, and supposes, that as these animals 
appear to possess some voluntary power over respiration, 
this torpidity may be some instinctive propensity to pre- 
serve life. Mane1zi, in spring, when the Cricetus glis was 
awake, and when the temperature of the air was between 
66° and 68°, placed it in a vase along with nuts and other 
food. The animal attempted to escape, and refused to eat. 
It then became torpid. In this state the nuniber of its re- 
spirations diminished. Instead of rolling itself up as usual, 
before becoming torpid, it lay all the while upon its back, 
and remained in that state until the 17th of July. 

Before concluding our account of. torpid quadrupeds, it 
may be proper to add a few observations on their revi- 
viscence. When the hamster passes from his torpid state, 
he exhibits several curious appearances. He first loses the 
rigidity of his members, and then makes profound respira- 
tions, but at long intervals, His legs begin to move; he 
opens his mouth, and utters rattling and disagreeable 
sounds, After continuing this operation for some time, he 
opens his eyes, and endeavours to raise himself on his legs. 
All these movements are still unsteady and. reeling, like 
those of a man in a state of intoxication; but he repeats 
his efforts till he acquires the use of his limbs. He remains 
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fixed in that attitude for some time, as if to reconnoitre and 
rest himself after his fatigues. His passage from a torpid 
to an active state is more or less quick according to the 
temperature. It is probable that this change is produced 
imperceptibly, when the animal remains in his hole, and that 
he feels none of those inconveniences which attend a forced 
and sudden reviviscence. 

It is evident, from the situations which some torpid ani- 
mals occupy, that they must experience, in the course of 
their lethargy, considerable changes of temperature. It 
would form a very curious subject of inquiry, to ascertain 
the superior and inferior limits of this torpid state, with re- 
spect to temperature. The Cricetus glis has been observed 
dormant from 34° to 48°; the dormouse from 27° to 66°; 
the marmot from 40° to 51°; and the hedgehog from 26° 
to 56°. 

It is certainly very difficult to account for the torpidity 
of those animals, which, like the marmot and hamster, con- 
gregate and burrow in the earth. Previous to their becom- 
ing torpid, a considerable degree of heat must be generated, 
from their numbers, in their hole; and besides, they are 
lodged so deep in the earth, as to be beyond the reach of 
the changes of the temperature of the atmosphere. Their 
burrow, during the winter season, must preserve a degree 
of heat approaching to the mean annual temperature of the 
climate. If this is the case, how is reviviscence produced 
in the spring? It cannot be owing to any considerable 
change of temperature, for their situation prevents them 
from experiencing such vicissitudes. Is it not owing to a 
change which takes place in their constitution ? and, is not 
awakening from dorpidity, similar to awakening from sleep ? 

A similar remark may be made with regard to bats in 
their winter quarters. The caves to which they resort, ap- 
proach at all times the mean annual temperature. <A few 
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individuals, not sufficiently cautious in choosing proper re- 
treats, are sometimes prematurely called into action, at a 
season when there is no food, so that they fall a prey to 
owls, and the cold of the evening. But what indications of 
returning spring can be experienced by those which are at- 
tached to the roofs of the deeper caves? Surely no increase 
of temperature ? 

There is another very curious circumstance attending the 
reviviscence of quadrupeds from their torpid state, which 
deserves to be mentioned. As soon as they have recovered 
from their slumbers, they prepare for the great business of 
propagation. ‘This is a proof, that torpidity, instead of ex- 
hausting the energies of nature, increases their vigour, It 
also indicates a peculiarity of constitution, to the preserva- 
tion and health of which, a brumal lethargy is indispensably 
requisite. 

It appears to be the general practice of modern natural- 
ists, to treat with ridicule those accounts which have been 
left us, of birds having been found in a torpid state during 
winter. These accounts, it is true, have in many instances 
been accompanied with the most absurd stories, and have 
compelled us to pity the credulity of our ancestors, and 
withhold our assent to the truth of many of their statements, 
But are there no authenticated instances of torpidity among 
birds ? 

In treating of the torpidity of quadrupeds, we were un- 
able to detect the cause of torpidity, as existing in any cir, 
cumstances connected with structure, or with circulation, 
respiration, or animal temperature; nor in the places which 
they frequent, nor the food by which they are supported. 
Hence we cannot expect much help from a knowledge of 
the anatomy, physiology, or even habits of birds, in the 
resolution of the present question, It has indeed been said, 
that as birds can readily transport themselves from one 
country to another, and in this manner shun the extremes 
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of temperature, and reach a supply of food, the power of 
becoming torpid would be useless, if bestowed on them, 
although highly beneficial to quadrupeds, that are impa- 
tient of cold, and cannot migrate to places where there is a 
supply of food. This mode of reasoning, however, is faulty, 
since we employ our pretended knowledge of final causes, 
to ascertain the limits of the operations of nature. Besides, 
there are many animals, as we have seen in the class Mam- 
malia, which become torpid, and a similar state is well 
known to prevail among the reptiles. As birds, in the scale 
of being, hold a middle rank between these two classes, being 
superior to the reptiles, and inferior to the mammalia, we 
have some reason to expect instances of torpidity to occur 
among the feathered tribes. 

These remarks have for their object, to prepare the mind 
for discussing the merits of the question, by the removal of 
presumptions and prejudices, as we fear preconceived opi- 
nions have already exercised too much influence. 

In treating of the migrations of the swallow, we endea- 
voured to point out them winter residence, and even traced 
them into Africa. We are not however prepared to assert, 
that in every season all these birds leave this country. If 
they remain, in what condition are they found ? 

Many naturalists, such as Klein, Linnzus, and others, 
have believed in the submersion of swallows during winter 
in lakes and rivers. They have supposed, that they de- 
scend to the bottom, and continue there until the following 
spring. All the statements which we have yet had an op- 
portunity of consulting, appear either as boyish recollections 
or hearsay testimony; and although naturalists have been 
eagerly waiting for an opportunity of obtaining swallows 
from their subaqueous retreats, for the last fifty years, they 
have hitherto been disappointed. Indeed, the evidence in 
support of such voluntary submersion, would require to be 
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of the most unexceptionable kind, as there are the strong- 
est probabilities against the occurrence. Swallows are 
much lighter than water, and ‘could not sink in clusters, 
as they are represented todo. If their feathers are pre- 
viously wetted, to destroy their buoyant power, in what 
manner can they resist the decomposing effect.of six months’ 
maceration in water, and appear in spring as fresh and 
glossy as those of other birds? Swallows do not moult 
while they remain with us in an active state, so that if they 
submerge, they either do not moult at all, or perform the 
process under water. In the case of the other torpid ani- 
mals, some vital actions are performed, and a portion of 
oxigen is consumed; but in the submersed swallows, re- 
spiration cannot be performed, and consequently circulation 
must cease. How, then, is the system able for so many 
months to resist the destructive influence of its situation, in 
reference to the abstraction of heat? We may add, that 
the other torpid animals, in retirmg to their winter slum- 
bers, consult saféty, while the swallow, in sinking under 
the water, rushes to the place where the otter and the pike 
commit their depredations, against which it cannot contend, 
and from which it has no means of escape. 

These considerations, joined to the circumstance that mi- 
gration is in ordinary cases practised by the swallow, lead 


us to doubt the truth of the reports which have been cir- 


culated on the subject. Amidst the endless resources of 


Nature, it may happen that, from some particular circum- 
stance, migration, with a few, may be impracticable, and 
these may have been enabled to become torpid. It may 
likewise have happened, that these birds, taking shelter in 
holes in the margin of banks, have fallen ito the water, in 
consequence of their retreat giving way, and that they may 
have been taken, previous to drowning. The general belief 
throughout Scotland, that they are occasionally found in a. 
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torpid state in their nests, could scarcely have originated in 
2 CIA 
any other circumstance than the occurrence of 
ie’ ahaa 2 
But besides the example of the torpidity of the swal- 


low, Bewick relates an instance of the same condition being 


ey 
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observed in the cuckoo. ‘ A few years ago, a young cuc- 
koo was found in the thickest part of a close whin-bush. 
When taken up, it presently discovered signs of life, but 
was quite destitute of feathers. Being kept warm, and 
carefully fed, it grew and recovered its coat of feathers. 
In the spring following it made its escape, and in flying 
across the river Tyne it gave its usual call.” 

There is an equally well authenticated example of torpidi- 
ty in birds recorded by Mr Nett, as having been observed 
in the case of the Land-rail, or Corncrake, as it is called in 
Scotland. ‘‘ I made,” says he, “ frequent ney whether 
eorncrakes have been seen to migrate from Orkney, but 
could not learn that such a circumstance had been observed. 
It is the opinion of the inhabitants, indeed, that they are 
not able to undertake a flight across the sea. Mr Yors- 
ton, a farmer at Aikerness, further related a curious fact, 
rather leading to the conclusion that they do not migrate. 
In the course of demolishing a hill-dike, (i.e. a mud-wall), 
at Aikerness, about midwinter, a corncrake was found in 
the midst of the wall. It was apparently lifeness ; but, 
being fresh to the feel and smell, My"Yorston thought of 
placing it in a warm situation, to see if it would revive. In 
a short time it began to move, and ma few hours it was 
able to walk about. It lived for two days in the kitchen, 
but would not eat any kind of food. It then died, and 
became putrid. I do not assert that this solitary instance 
ought to be regarded in any other light than as an excep- 
tion to the general rule of migration, till further observa- 
tion have determined the point *.” a 
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These are the only instances with which we are acquaint- 
ed of actual torpidity having occurred among the feathered 
tribes. They seem calculated to remove all doubt as to 
the fact, while they point out to us the numerous resources 
of nature in extreme cases to preserve existence. Thus, 
when birds, from disease or weakness, or youth, are inca- 


pable of performing the ordinary migrations of their tribes, 
they become dormant during the winter months, until the 
heat of spring restores to them a supply of food and an 
agreeable temperature. But it is only in extreme cases, 
which happen seldom. The occurrence of torpid swallows 
is very rare, and the examples quoted of the cuckoo and 
Jand-rail are solitary instances, although the last mention- 
ed bird is as abundant in Orkney, as partridges are in the 
Lothians. 

Hitherto we have been considering the torpidity which 
warm-blooded animals experience. Several cold-blooded 
animals observe a similar mode of hybernation. 

The period of the year at which Reptiles prepare for 
this state of lethargy, varies in the different species. In 
general, when the temperature of the air sinks below the 
50th degree of Fahrenheit, these animals begin their winter 
slumbers. ‘They adopt similar precautions as the mamma- 
lia, in selecting proper places of retreat, to protect them 
from their enemies, and to preserve them from sudden al- 
ternations of temperature. Those which inhabit the wa- 
ters sink into the soft mud, while those which live on the 
land enter the holes and crevices of rocks, or other places 
where the heat is but little affected by changes in the tem- 
perature of the atmosphere. Thus provided, they obey 
the impulse, and become torpid. 

As the temperature of these animals depends, in a consi- 
derable degree, on the surrounding medium, they do not 
exhibit any remarkable variations. When the air is under 
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50°, these animals become torpid, and suffer their tempera- 
ture to sink as low as the freezing point. When reduced 
below this, either by natural or artificial means, the vital 
principle is in danger of being extinguished. In this torpid 
state, they respire very slowly, as the circulation of the 
blood can be carried on imdependent of the action of the 
lungs. Even ina tortoise kept awake during the winter 
by a genial temperature, the frequency of respiration was 
observed to be diminished. 

The circulation of the blood is diminished, in proportion 
to the degree of cold to which these torpid reptiles are ex- 
posed. SPpaLLANzANI counted from eleven to twelve pulsa- 
tions in a minute in the heart of a snake, at the tempera- 
ture of 48°, whose pulse in general, in warm weather, gives 
about thirty beats in the same period. Dr REEvEs made 
some very interesting experiments on the circulation of the 
toad and frog. <I observed,” he says, “ that the num- 
ber of pulsations in toads and frogs was thirty in a minute, 
whilst they were left to themselves.in the atmosphere, of 
which the temperature was 58°; when placed in a medium, 
cooled to 40°, the number of pulsations was reduced to. 
twelve, within the same period of time; and when expo- 
sed to a freezing mixture at 26°, the action. of the heart 
ceased altogether *.” : 

The powers of digestion are equally feeble during torpi- 
dity as those of respiration or circulation, Mr Joun Hun- 
TER conveyed pieces of worms and meat down the throats of . 
lizards, when they were going to their winter quarters, and, 
keeping them afterwards in a cool place, on opening them 
at different periods, he always found the substances, he had 
introduced, entire, and without any alteration ; sometimes 
they were in the stomach, at other times they had passed 
——$—$—$—$—$——$—————— ee 
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into the intestines, and some of the lizards that were allow- 
ed to live, voided them, toward the spring, entire and with 
very little alteration in their structure +. 


rou 
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The immediate cause of torpidity in reptiles has been as- 
certained with more precision, than in the animals belonging 
to the higher classes with warm blood. ‘his condition 
with them, does not depend on the state of the heart, the 
lungs, or the brain; for these different organs have been 
removed by SpaALLANzANI, and still the animals became tor- 
pid, and recovered according to circumstances. Even after 
the blood had been withdrawn from frogs and salamanders, 
they exhibited the same symptoms of torpidity as if the 
body had been entire, and all the organs capable of action. 

Cold, with these animals, is evidently the chief cause of 
their torpidity, acting on a frame extremely sensible to its 
impressions. During the continuance of a high tem- 
perature, they remain active and lively; but when the 
temperature is reduced towards 40°, they become torpid, 
and in this condition, if placed in a situation where the 
temperature continues low, will remain torpid for an un- 
known period of time. SpaLLaNnzant kept frogs, salaman- 
ders, and snakes, in a torpid state in an ice-house, where 
they remained three years and a half, and readily revived 
when again exposed to the influence of a warm atmosphere. 
These experiments give countenance to those reports in 
daily circulation, of toads being found inclosed in stones. 
These animals may have entered a deep crevice of the 
rock, and during their torpidity been covered with sand, 
which has afterwards concreted around them. ‘Thus re- 
moved from the influence of the heat of spring or summer, 
and in a place where the temperature continued below the 
point at which they revive, it is impossible to fix limits to 
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the period during which they may remain in this dormant 
state. 

Since reptiles are easily acted upon by a cold atmos- 
phere, we find but few of these animals distributed in the 
cold countries of the globe ; while in those countries enjoy- 
ing a high temperature they are found of vast size, and of 
many different kinds, and in great numbers. 

The torpidity of the Mollusca has not been studied with 
care. Those which are naked and reside on the land, re- 
tire to holes in the earth, under the roots of trees, or among 
moss, and there screen themselves from sudden changes of 
temperature. The different kinds of land Testacea, such 
as those belonging to the genera Helix, Bulimus, and Pupa, 
not only retire to crevices of rocks and other hiding places, 
but they form an operculum or lid for the mouth of the 
shell, by which they adhere to the rock, and at the same 
time close up even all access to the air. If they be brought 
into a warm temperature, and a little moisture be added, 
they speedily revive. In the case of the Helix nemoralis, 
the operculum falls off when the animal revives, and a new 
one is formed, when it returns again to its slumbers. The 
first formed opercula contain a considerable portion of car- 
bonat of lime, which is found in smaller quantity in those 
generated at a later period. If the animal has revived fre- 
quently during the winter, the last formed opercula consist 
entirely of animal matter, and are very thin. The winter lid 
of the Helix pomatia resembles a piece of card-paper. 

All the land testacea appear to have the power of be- 
coming torpid at pleasure, and independent of any altera- 
tions of temperature. ‘Thus, even in midsummer, if we 
place in a box, specimens of the Helix hortensis, nemoralis 
or arbustorum, without food, in a day or two they form 
for themselves a thin operculum, attach themselves to the 
side of the box, and remain in this dormant state. They 
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may be kept in this condition for several years. No ordinary 
change of temperature produces any effect upon them, but 
they speedily revive if plunged in water. Even in their 
natural haunts, they are often found im this state during 
the summer season, when there is a continued drought. 
With the first shower, however, they recover, and move 
about, and at this time the conchologist ought to be on the 
alert. 

The Spiders pass the winter season in a dormant state, 
enclosed in their own webs, and placed in some concealed 
comer. Like the torpid mammalia, they speedily revive 
when exposed to intense cold, and strive to obtain a more 
sheltered spot. 

Many insects which are destined to survive the winter 
months, become regularly torpid by a cold exceeding 40°. 
The house fly may always be found in the winter season 
torpid, in some retired corner ; but exposure for a few mi- 
nutes to the influence of a fire recalls it to activity. Even 
some of the lepidopterous insects, which have been hatch- 
ed too late in the season to enable them to perform the bu- 
siness of procreation, possess the faculty of becoming tor- 
pid during the winter, and thus have their life prolong- 
ed beyond the ordinary period. These insects can all 
be preserved from becoming torpid by being placed in 
an agreeable temperature, as the followmg experiments 
of Mr Govexu (Nicholson’s Journal, vol. xix.) testi- 
fy. In speaking of the Hearth Cricket, (Gryllus domes- 
ticus), he says, ‘* Those who have attended to the manners 
of this familiar insect will know that it passes the hottest 
part of the summer in sunny situations, concealed in the 
crevices of walls and heaps of rubbish. It quits its sum- 
mer abode about the end of August, and fixes its residence 
by the fireside of the kitchen or cottage ; where it multi- 
plies its species, and is as merry at Christmas as other in- 
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insects are in the dog-days.”. Thus do the comforts of a 
warm hearth afford the cricket a safe refuge, not from 
death, but from temporary torpidity ; which it can support 
for a long time, when deprived by accident of artificial 
warmth. ‘I came to the knowledge of this fact,” he says, 
“‘ by planting a colony of these insects in a kitchen, where 
2, constant fire is kept through the summer, but which is 
discontinued from November to June, with the exception 
of a day, once in six or eight weeks. ‘The crickets were 
brought from a distance, and let go in this room in the be- 
ginning of September 1806: here they increased consi- 
derably in the course of two months, but were not heard 
or seen after the fire was removed. ‘Their disappearance 
led me to conclude that the cold had killed them: but in 
this I was mistaken; for, a brisk fire being kept up for a 
whole day in the winter, the warmth of it invited my 
colony from their hiding-place, but not before the evening, 
_ after which they continued to skip about and chirp the 
greater part of the followmg day, when they again disap- 
peared ; being compelled by the returning cold to take re- 
fuge in their former retreats. They left the chimney-cor- 
ner on the 28th of May 1807, after a fit of very hot wea- 
ther, and revisited their winter residence on the 31st of 
August. Here they spent the summer merely, and lie 
torpid at present (Jan. 1808), in the crevices of the chim- 
ney, with the exception of those days on which they are 
recalled to a temporary existence by the comforts of a fire.” 

Nothing is known with regard to the hybernation of the 
intestinal worms. Those which inhabit the bodies of tor- 
pid quadrupeds, in all probability, like these, experience a 
winter lethargy. If they remain active, they must possess 
the faculty of resisting great alterations of temperature. 
Among the infusory animals, numerous instances of sus- 
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pended animation have been observed, continued not for a 
few months, but during the period of twenty-seven years: 
But such instances of lethargy do not belong to our sna 
sent subject. 

There is another kind of hybernation, in some respects 
resembling torpidity, which deserves to be taken notice of 
in this place, and which merits the appellation of Quies- 
cence. The animals which observe this condition, remain 
during the winter months in an active state, requiring but 
little food, without however experiencing the change to 
torpidity. 

Of these quiescent animals, the common bear (Ursus 
arctos) is the most remarkable example. Loaded with fat, 
he retires in the month of November to his den, which he 
has rendered comfortable by a lining of soft moss, and sel- 
dom reappears until the month of March following. 
During this period he sleeps much, and when awake al- 
most constantly licks with his tongue the soles of his feet, , 
particularly those of the fore paws, which are without hair, 
and full of small glands. From this source it is supposed 
that he draws his nourishment during the period of his re- 
tirement. 

This quiescence appears to differ in its kind from torpi- 
dity. This animal is always in season before he retires to 
his winter quarters, and the female brings forth her young, 
before the active period of the spring returns, and before 
she comes forth from her hiding place. 

The common badger is sitpposed to pass the winter in 
the same manner as the bear, with which, in structure and 
habit, he is so nearly related. It is also probable, that 
many species of the genus Arvicola become quiescent, par- 
ticularly the sina i or common water rat, which always 
leaves its ordinary haunts during the winter. 

It is in this state of hybernation that many of our river 
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fishes, and even some species that inhabit the sea, subsist, 
at the season of the year when a supply of food cannot be 
procured. <A similar condition prevails among the fresh 
water mollusca, and also among many species of Annelides. 
But we must observe, that accurate observations on this 
branch of the subject are still wanting. 

We have thus endeavoured to trace the various means 
by which animals are enabled to counteract the baneful 
effects of the varying temperature of the seasons. This 
end is accomplished, in some, by a change in the quantity, 
or the colour, of their dress, by which its conducting and 
radiating powers are regulated. The inconveniences of 
excessive heat or cold are avoided by others, by their perio- 
dical migrations; while, in a third class, the body, during 
the cold season, falls into a lethargic state, from which it 
recovers with the return of spring. But there are other 
circumstances which influence the distribution of animals, 
besides those connected with temperature. 


II. Foon. 

Although temperature appears to exercise a very power- 
ful controul over the geographical distribution of animals, 
yet it is likewise indispensably necessary that they be pro- 
vided with an abundant supply of suitable food. When this 
supply is deficient in quantity, both the size and shape of 
the animals are altered. The frame becomes diminished in 
stature, its symmetry is marred, and its feebleness indicates 
the scantiness of its nourishment. 

The dependence of the geographical distribution of ani- 
mals on the supply of nourishment, is most conspicuously 
displayed in those species which are destined to feed on 
particular kinds of food. Thus many species of insects are 


restricted in their eating to one kind of plants, or are para- 


VOL, II. ¥F 


82 PHILOSOPHY OF ZOOLOGY. 


sitical on one species of animal. The distribution of such 
animals is thus dependent on their food. 

The same remark is generally applicable to carnivorous 
and phytivorous animals. But, in many species, though the 
restriction is absolute as to the nature of the food, it admits 
of a considerable range with regard to the variety or kind. 
Thus, though the lion is restricted to flesh, his cravings are 
equally satisfied with the carcase of a horse, a cow, or even 
of man. The hog in general feeds on roots, but it 1s not 
confined to those of one kind of plants; hence it can sub- 
sist wherever the earth is clothed with verdure. 

The seasons exercise a powerful influence on animals, 
directly, in reference to their temperature, and, indirectly, 
with regard to the production of their food. Thus, the 
insect that feeds on the leaves of a particular tree, can only 
enjoy its repast during that part of the season when this 
. tree is in leaf. How, then, is life preserved during the re- 
maining portion of the year? The resources are numerous. 
It either exists in the form of an unhatched egg, an inac- 
tive pupa, in the imago state, requiring little food, or ac- 
tually becoming torpid. 

The birds which feed on insects in summer, in this cli- 
mate, are, from the absence of this kind of sustenance in 
winter, obliged to have recourse to various kinds of vege- 
table food during that season. Should this change of diet 
be unsuitable, migration to other districts, where a proper 
supply can be obtained, becomes indispensably requisite. 

In compliance with these regulations, we observe numer- 
ous mammalia, birds, and fishes, accompany the shoals of 
herrings in their journeys; and the grampus and seal enter 
the mouths of rivers in pursuit of the salmon *. The bats, 


° The seal sometimes enters fresh water-lakes in pursuit of his favourite 
repast, In the account of the parish of North Knapdale, by the Reverend 
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which feed on insects in summer, could not, in this country, 
obtain a suitable supply of food. Yet the race is preserved, 
since the same fall of temperature, which is destructive to 
insect-life, brings on their winter-torpor. 

With many quadrupeds, however, and even insects, 
especially the bee, where migration to more fertile districts 
is impracticable, and where torpidity is not congenial to 
the constitution *, there is an instinctive disposition to be 
provident of futurity,—to subject themselves to much la- 
bour, during the autumn, when the bounties of nature are 
scattered so profusely, in heaping up a treasure for sup- 
plying the deficiencies of a winter, of whose accompanying 
privations, the young, at least, are ignorant. The quadru- 
peds which possess this storing: inclination are all phytivor- 
ous, and belong to the natural tribe of gnawers. 

Of all those animals, whose industry in collecting and 
wisdom in preserving a winter-store, have attracted the no- 
tice of mankind, the beaver stands pre-eminently conspicu- 
ous. The number of individuals which unite, in cutting 
down timber to supply their storehouse, and the regularity 
with which they dispose of it, in order to make it serve the 
double purpose of food and shelter, are equally calculated 
to excite astonishment. But as we rather wish to confine 
our remarks to British animals, wherever the subject will 
permit, we select as an example of this kind of storing pro- 
pensity, the common squirrel, (Sciwrus vulgaris.) This 


ArcuisaLp CamMpsBELL, we are told, that the lake called Lochow, about 20 
miles in length, and 3 miles in breadth, ‘‘ abounds with plenty of the finest 
salmon ; and, what is uncommon, the seal comes up from the ocean, through 
a very rapid river, in quest of this fish, and retires to the sea at the approach 
of winter.”—Stat. Acc. vol. vi. p. 260. 

* Some animals, as the field-mouse, even lay up a small stock of provi- 
sion on which to subsist, previous to torpidity, and in the intervals of revi- 
viscence, 
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active little animal prepares its winter-habitation among the 
large branches of an old tree. After making choice of the 
place where the timber is beginning to decay, and where 
a hollow may be easily formed, it scoops out with its teeth 
a suitable magazine. Into this storehouse, acorns, nuts, 
and other fruits, are industriously conveyed, and carefully 
concealed. This granary is held sacred until the incle- 
mency of the weather has limited the range of its excur- 
sions, and consequently diminished its opportunities of pro- 
curing food. It then begins to enjoy the fruits of its in- 
dustry, and to live contentedly in its elevated dwelling. 


III. Srrvarton. 


Animals are restricted by instinctive feelings, to particu- 
lar situations. An attentive examination of all the physical 
conditions of the situation preferred by each species, and 
a comparison of these with the arrangement of the organs, 
will enable us, in many cases, to perceive the propriety, or 
rather, the necessity of the choice. The animals which 
reside in water, are possessed of organs of motion and re- 
spiration, which can execute their functions only in that 
element, in which also their most suitable food is to be ob- 
tained. In some cases,. these organs are suited to a resi- 
dence in salt water, in others, in fresh water, still farther in- 
fluenced by the temperature and motions which these expe- 
rience. Again, in the animals which reside on land, we 
observe the organs of locomotion, respiration, and percep- 
tion, fitted only for a residence in such a situation. A va- 
riety of other circumstances likewise exercise a powerful 
influence, as temperature, shelter, and moisture. 

All aquatic animals, of the vertebral division, which 
breed and sleep in the water, are restricted to a constant 
residence in that element, and consequently can exist only 
in those regions where it occurs. The whale, indeed, could 
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breathe on land, but could not accomplish progressive mo- 
tion. 

But even among the aquatic animals, which are less _in- 
fluenced in their distribution by temperature, and even 
food, than those which reside on land, there are peculiar 
arrangements connected with the reproductive system, 
which exercise a powerful controul over them. With some 
species, a constant residence in salt water is suitable to 
every function; but with others, it is indispensably requi- 

site to have occasional access to fresh water. Thus the 
salmon, smelt, and eel, which perform all the functions of 
motion, perception, and digestion, in the sea, are impelled 
to quit it during the season of generation, and repair to 
fresh water rivers and lakes, where they deposit their 
spawn, and where the fry sojourn for a short period. To 
these aquatic animals both fresh and salt water are neces- 
sary, so that their distribution is restricted to those regions 
where both are accessible. The migrations which these 
animals perform, appear to depend on the condition of the 
reproductive system, influenced by the obstacles or facili- 
ties for changing place, which the varying state of the fresh 
waters present. 

Many quadrupeds and birds, which are able to execute 
easily the conditions of progressive motion, and obtain an 
abundant supply of food, in fresh or salt water, are com- 
pelled to return to the land at regular intervals, for the 
purposes of rest. This arrangement is exhibited in seals, 
otters, and many birds, at all seasons. These animals, 
consequently, cannot reside at great distances from land, 
however suited the great ocean may be with regard to 
temperature and food. In these animals the arrangements 
of the reproductive system likewise compel them to fre- 
quent the land during the breeding season. ‘The term 

Amphibious is usually applied to animals such as are now 
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referred to, which perform their functions partly on the 
land, and partly on or in the water. 

Among terrestrial animals, there are many which quent 
all the operations of life in one particular kind of situation, 
influenced, however, by its variable conditions. Such animals 
are necessarily limited to those countries where such situations 
occur. ‘There are others, however, which shift their situa- 
tions at particular seasons, without reference either to tem- 
perature or food. The curlew, which can at all times pro- 
cure a subsistence on the sea shore, and resist or counteract 
the changes of the seasons, retires, during the breeding 
season, to the inland marshes to nestle and rear its young. 
The heron, which is equally successful in procuring food 
on the shore, is destined to build its nest on trees, and con- 
sequently, must betake itself to wooded districts for the pur- 
poses of incubation. This bird congregates, during the 
breeding season, in a few places in Britain, termed Heron- 
ries or Heronshaws; but in other seasons it is found on 
all the shores of our remotest islands. 

Many terrestrial animals pass the first period of their 
existence in the water. In compliance, therefore, with the 
arrangements of the reproductive system, the old animals 
must seek after that element in which to deposit their eggs, 
however independent they may be of its presence for their 
ordinary personal wants. 

Animals are thus restrained, in their geographical distri- 
bution, to particular places, by a great variety of causes. 
Each situation possesses peculiar physical characters, each 
class of organs is accommodated to certain particular exter- 
nal circumstances, and the modifications of these organs are 
suited to the varieties which these circumstances exhibit. It 
is, however, one of the most difficult problems in Zoology, 
upon the situation occupied by any species being given, to 


6 


FOES. 87 


determine all the organical and instinctive arrangements 
which are suited to its conditions. 


VI. Fors. 


The restraints imposed on particular kinds of animals by 
the presence of the rapacious tribes, serve to diminish the 
number of individuals, but do not appear to exercise a very 
powerful influence on the geographical distribution of the 
species. When a rapacious animal has committed great 
ravages in a particular district, a scarcity of food compels 
it to emigrate, and leave the defenceless kind to multiply 
in its absence. It is otherwise, however, with animals in 
the progress of extending the geographical limits of their 
distribution. They are exposed to a variety of dangers, 
against which, the organical arrangement of their constitu- 
tion cannot guard them, and to many foes from which their 
instincts cannot point out the means of escape. 

The restraints, however, imposed on the distribution of 
animals, by the efforts of the rapacious kinds, bear no com- 
parison to the influence exercised over them byman. Against 
many species, hostile to his interests, he carries on a war of 
extermination. Others he pursues for pleasure, or for the 
necessaries or luxuries of life which they yield. In these 
conquests, the superiority of his mental powers is conspicu- 
ously displayed, and his claim to dominion established. 
Unable to contend with many species in physical strength, 
he has devised the pit-fall and the snare,—the lance, the 
arrow, and fire-arms, Aided by these, every animal on 
the globe must yield to his attempts to capture. The lion, 
the elephant, and the whale, fall the victims of his skill, as 
well as the mouse or the sparrow. Since the use of gun- 
powder, indeed, the contest is so unequal, that it is in the 
power of man to controul the limits of almost every species 
whose stations are accessible. 


a 
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The views which have been stated in the preceding part 
of this chapter, pave the way for an examination of the Rr- 
voLutions which have taken place in the animal kingdom, 
as these are indicated in the results of geognosy. It would 
lead us into details too numerous and extensive for this 
work, were we to give to this branch of the subject the de- 
gree of illustration which its importance and present obscu- 
rity require. Besides, we have already touched upon some 
of its more prominent topics, (vol.i. p.26.) We shall there- 
fore, at present, restrict our remarks to a few observations 
of a general nature. 

1. 'The organic remains of the animal kingdom, found in 
the strata of this country, are generally supposed to bear a 
very close resemblance to the living races which inhabit the 
warmer regionsof the earth, and to be unlike the modern pro- 
ductions of temperate and cold climates. In the firm belief of 
the truth of this statement, many naturalists have conclud- 
ed, either that these organic remains must have been brought 
into their present situation, by some violent means, from 
tropical regions, or that our country once enjoyed the 
warmth of a tropical climate. ‘The tenderness and un- 
broken state of the parts of these remains, and a variety of 
circumstances connected with their position, intimate the 
absurdity of the first supposition, and the truths of astro- 
nomy give ample discouragement to the latter. It would 
have been wiser to have examined all the conditions of the 
problem before attempting its solution, than rashly suffer 
the imagination to indulge in speculation and conjecture. 
Had this examination taken place, we venture to assert that 
the conclusion, that fossil shells, and other relics, must have 
been, while recent, the natives of a warm country, would 
never have been announced as an article of the creed of any 


geologist. 
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As the opinion here advanced is so very different from 
that which is received by modern authors, it seems neces- 
sary, before giving the proofs of its truth, to trace those 
circumstances which have operated in leading into error. 

The shells and corals which are found in a fossil state, 
have probably been quoted more frequently, as proofs of 
the truth of the popular opinion on the subject, than any 
other class of relics. Now, here it may be observed, that 
for upwards of two centuries past, collections of tropical 
shells and corals have been forming in this country, and 
on the continent of Europe. During this period the native 
productions have been examined and collected by few. It 
therefore happened, that the tropical testacea and zoophy- 
tes, were better known than those of temperate regions. 
An observer, finding a fossil shell or coral, had it not in his 
power to compare them with the productions of his country, 
in public collections, or in the descriptions and engravings 
of books on natural history. He could compare them with 
the figures or specimens of foreign species only, and if he 
discovered an agreement in the external appearance of a 
species, or even a genus, might be led to conclude, that he 
had found a tropical shell or coral fossil, in Great Britain. 
A few hasty examinations of this kind, in which remote 
analogies were suffered to be considered as proofs of iden- 
tity, and the indications of a genus mistaken for the marks 
of a species, could not fail to lead the mind to erroneous 
results. With the progress of science, however, the geo- 
graphical limits of species and of genera, have been more 
carefully investigated, collections of native productions have 
become more numerous and accessible, and the sources of 
error greatly diminished. It is perhaps necessary to add, 
that among all those who have attempted to investigate the 
history of fossil species, there have been very few at the 
same time acquainted with the characters of recent animals, 
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and with the details of geognosy. When all these circum- 
stances are duly considered, it need not appear surprising, 
that the results hitherto obtained are so inconclusive, or 
rather so remote from the truth. 

It may be stated, in opposition to the opinion against 
which I am contending, that, in general, there are existing 
species in this country, belonging to the same genera or 
natural families, as those which are found imbedded in the 
strata of the earth in a fossil state. The Nautilus (of 
Lin., including those which are spiral, and the straight 
Orthocera), for example, is found in the oldest and the 
newest rocks containing petrifactions. Several species 
from the tropical seas occur in our public collections. But 
it is not generally known, that, by the labours of Boys, 
Waker, and Montacu, nearly thirty different species 
have been detected in a recent state, on our own shores. 
It is true, that the recent tropical kinds are larger than 
our indigenous species, and in this character they resemble 
the fossil species. But this circumstance is of no weight, 
when considering the geographical distribution of different 
species or genera*. The Anomiz (Lin.), common in a 
fossil state, are also represented by many recent kinds in 
our seas, and the same remark is applicable to the Echini, 
Madreporee, and Milleporee. 

It may here be said, that the remains of animals which 
do not now live in temperate regions, as the Elephant, 
Rhinoceros, and Tapir, are found in a fossil state in such 
districts. This objection, however, is of no great weight, 
and derives its principal support from the prejudices. as- 
sociated with the appellations of the species now noticed. 


* The Moose-deer, which inhabits countries bordering on the Arctic 
circle, exceeds the horse in size, while the Guinea-deer, and Meminna, living 
within the tropics, are not larger than a hare. 
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When the name Elephant is pronounced in our hearing, 
the imagination immediately presents us with the pic- 
ture of an animal browsing in an equatorial forest, guid- 
ed by a Lascar, or hunted by a Caffre. We are so im- 
patient to speculate, that we do not stop to inquire, whe- 
ther the bones found in a fossil state belong to the living 
Species, or to a member of the same genus only, now 
extinct. Although the lovers of hypothesis have rejected 
this inquiry as useless, others have submitted to the labour 
of the investigation. It was ascertained at an early period, 
by several observers, that many of the large bones dug up 
from the alluvial soil, in the temperate and cold regions of 
Europe, Asia, and America, belonged to a species of the 
genus Elephas; but it was reserved for Camprr, Hun- 
TER, and Cuvier, to demonstrate, by means of the cha- 
racters furnished by the bones of the head and the teeth, 
that these fossil remains belonged to a species of elephant, 
different from any of those now living, or known to exist 
on the globe. When the specific difference of the fos- 
sil species, denominated by the Russians Mammoth, had 
been determined, it became unsafe to speculate about the 
climate under which it had subsisted, since each species of 
a natural genus is influenced in its geographical and phy- 
sical distribution, by peculiar laws *. 

Rasrr, from an examination of the soil in which the 
bones were imbedded, and the different countries in which 
they had been discovered, without the aid of comparative 
anatomy, arrived at the conclusion, that the elephant, to 
which these relics belonged, may have been a native of 
northern countries, i which it had lived, propagated, and 


* The genus Taurus, or Bull, illustrates the truth of this rule, hitherto 
much neglected, in examining the distribution of petrifactions. The Bos 
buffalus, or Buffalo, dwells within the tropics; while the Bos moschatus, or 
Musk Ox, is found within the Arctic circle, and as far north as latitude 74°, 
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expired *. This important conclusion, which has since 
been extended to other fossil species, recetved abundant con- 
firmation, by the fortunate discovery, in 1799, of an entire 
carcase of this northern elephant, preserved in the ice, at the 
mouth of the Lena, on its entrance into the Frozen Ocean. 
The. animal had been in good condition at its death, and its 
flesh was in such perfect preservation, that the Takutski, 
in the neighbourhood, cut off pieces to feed their dogs with ; 
and the white bears, wolves, wolverines, and foxes, made 
likewise an agreeable repast. But the most interesting cir- 
cumstance connected with this individual, was its covering 
of hair. The elephant, and indeed all tropical animals, as 
formerly stated, are thinly covered with short hair. This 
Siberian animal, on the other hand, was thickly covered with 
long hair. Upwards of thirty-six pounds of the hair were 
collected : the greater part of which the bears had trod into 
the ground, while devouring the flesh. Much of the ori- 
ginal quantity, therefore, was lost. This quantity of hair 
indicated not a native of a tropical climate, but an inhabi- 


* Elephantorum Africe, Indiw, et Cylanensium, diversitatem quandam 
notant, nature historici; Cylanenses reliquis omnibus magnitudine et inge- 
nio precellere predicantes. Esse igitur potuit elephantorum species in ipso 
septentrione, reliquis omnibus precellens frigoris patentia, et 4 meridionali- 
bus elephantis non magis diversa quam Lappones aut Hurones diversi esse so- 
lent a Nigritis et Malabarie incolis. Sed certe quid pronunciare non ausim. 
Sufficit, omnium reliquarum hypothesium insufficientiam, naturam situs et 
ossium ipsorum, tandem etiam exempla extirpatarum specierum persuadere, 
quammaxime probabile quadam ratione, belluas quarum ossa in septentrione 
hince inde latent, non esse peregrinas, non alio advectas sed indigenas in illis 
terris, ipsis oJim natalibus, vixisse, generasse, quamvis hodie non supersint.” 
Dissertatio epistotarts de Ossibus et Dentibus Elephantum, alarum Bellua- 
rum in America Septentrionali, aliisque Borealibus Regionzbus obvits ; qua 
indigenarum Belluarum esse ostenditur. Auctore R. E. Raspe.—Phil. Trans. 
4769, p. 136. 
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tant of a cold region. Its characters served to remove all 
doubt upon the subject. It consisted of three kinds ;— 
bristles, nearly black, much thicker than horse hair, and 
from twelve to eighteen inches in length; hairs of a red- 
dish-brown colour, about four inches in length; and wool 
of the same colour as the hair, but only about an inch.and 
a half long*. These circumstances demonstrate, that this 
species of elephant was suited to reside in the temperate 
and cold regions, in which its bones are at present disco- 
vered, and that the climate of Siberia, at the time when the 
mammoth flourished, was the same in temperature, or near- 
ly so, as it is at present. These facts, viewed in con- 
nection with others equally striking with regard to the 
fossil rhinoceros, indicate the impropriety of speculating 
about the origin of fossil animals, without having previously 
determined the species, or attended to the laws which re- 
gulate the distribution of the existing races. 

While there are many genera, containing both extinct 
and recent species, there are other genera, which have no 
living examples, as Belemnites, Mastodon, Anoplotheri- 
um, and Paleotherium. ‘These facts seem to indicate a 
former condition of the Earth’s surface, very different from 
that which prevails at present in any latitude. 

It has frequently been remarked by British and conti- 
nental writers, that in the same quarry, or mine, the or- 
ganic remains contained in one bed often differ from 


“ This interesting skeleton is now put up in the Museum of the Imperial 
Academy of Sciences of St Petersburgh. The skin still remains attached to 
the head and the feet. The fore-leg, which was not found, has been restored 
in plaster of Paris from the other side. The whole is nine feet four inches 
in height, and sixteen feet four inches in length, from the point of the nose 
to the end of the tail. The tusks are nine feet six inches in length, mea- 
suring along the curve, and, together, weighed 360 Ib. ayoirdupois ; the head 
alone, without the tusks, weighed 414 lb. avoirdupois. 
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those in the contiguous beds, and that the same bed, in its 
course through several miles, may be easily recognised by 
its petrifactions. WeERNeER, in attempting to generalise this 
observation, announced it as his opmion, “ That different 
formations can be discriminated by the petrifactions they 
contain *.” When it is considered that a particular bed of 
rock can seldom be traced for many miles, the assertion 
that it may, through this extent, be characterised by its pe- 
trifactions, 1s neither in opposition to observation, nor the 
laws which regulate the distribution of animals. But when 
it is meant to be understood, that the same group, or for- 
mation of beds, (though occupying the same position with 
respect to other groups), however remotely connected in 
geographical position, contain the same petrifactions, it be- 
comes necessary to state, that such an opinion is unsupport- 
ed by observation, and imconsistent with the laws which at 
present influence the distribution of animals. 'There is no 
proof of the same fossil species bemg found in the same 
formation at the equator, and in temperate and cold re- 
gions; and when genera only are referred to, the reason- 
ing becomes exceedingly vague, and apt to mislead. The 
celebrated Von Bucu, a pupil of Werner, in his Travels 
through Norway, gives us an example of the Wernerian 
tule, by stating, that Orthoceratites characterise exclusively 
the transition limestone formation +. There is, however, 
no evidence, that the species of Orthoceratites were here 


* See note by Professor Jameson to Cuvicr’s Theory of the Earth, Edin- 
burgh 1813, p, 225. 


+ ‘* How great was my joy when, at the steep falls of Aggers Elv, above 
the lower saw-mills, I discovered the Orthoceratites, which so particularly 
distinguish throughout all Europe this formation (Transition Limestone), and 
this formation alone.”—English Trans. p. 47. 
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considered, nor that those which occur im the transition 
limestones of Norway, Germany, and Ireland, have been 
investigated with the view of determining the particular 
species: And I have demonstrated that the rule does not 
hold true, in reference to the genus, by the publication of 
figures and. descriptions of ten species of Orthoceratites, 
from the beds of the independent coal formation *. Until 
geologists form more accurate notions with regard to fossil 
species, no reliance can be placed on the observations 
which they offer respecting their geographical distribution. 

We have no reason to doubt, that the laws which now 
regulate the geographical distribution of animals and plants, 
did exercise their influence at the period, when the transi- 
tion and floetz-rocks were forming. We may, accordingly, 
expect to find the fossz/ animals and plants of the tempe- 
rate regions, differing as much from those in tropical coun- 
tries, as the recent kinds are known to do. Each region 
may be expected to exhibit a peculiar fossil Fauna and 


Flora +. 


* ¢¢ Observations on the Orthoceratites of Scotland,’”’—~Thomson’s Annals 
of Philosophy, for March 1815; where some proofs are likewise given of the 
same fossil species, occurring in different beds of the same formation, and 
even in different formations. 


+ In the article Conchology, in the Supplement to the Encyclopzdia Bri- 
tannica, I havestated, ‘* that in every country there are particular animals 
and vegetables, which indicate, by their mode of growth andrapid increase, a 
peculiar adaptation‘to the soil and climate of that district. Hence we find a 
remarkable difference in the animals and plants of different countries. Many 
shell-fish have indeed a very wide range of latitude, through which they may 
be observed ; but we know, that the same molluscous animals which are nae 
tives of Britain, are not found, as a whole, as natives of Spain, while the 
molluscous animals of Africa differ from both. If the same arrangement of 
the molluscous animals always prevailed in the different stages of their exist- 
ence, then we may expect to find the fossil shells of one country differing as 
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In reference to this view of the subject, we may add, 
that the laws which regulate the distribution of recent 
animals, have been, in a great measure, deduced from ob- 
servations on those which inhabit the countries between the 
Tropic of Cancer and the Arctic Circle; so that we have 
much to learn with regard to the characters of those whiclr 
dwell between the Antarctic Circle and the Tropic of Capri- 
corn. But the observations on the distribution of the fossil 
species, from having been chiefly carried on in the middle 
and south of Europe, are more confined. A vast number of 
fossil species, therefore, remain unexplored in the equato- 
rial and antarctic regions, the characters of which will ei- 
ther confirm the view which is here given, or furnish evi- 
dence for that alteration of climate, occasioned by a change 
in the obliquity of the ecliptic, or in the Earth’s axis of ro- 
tation, which a few naturalists believe to have taken place. 
If the fossil animals at the Equator do not resemble recent 
or fossil Arctic productions but exhibit characters peculiar 
to themselves, it will be necessary to abandon the idea of 
great astronomical revolutions, and content ourselves with 
investigating the changes organised beings are experiencing 
at present, in order to discover those circumstances which 
have impressed on the fossil species their peculiar outland- 
ish character. 

3. The opinion entertained by Werner, that the petri- 
factions of the older rocks, belong to animals of more simple 
structure and less perfect organization, than those which occur 
in the recent deposits, is, when considered in a very general 


much from those of another, as the recent kinds are known to do, so that 
every country will have its fossil, as well as its recent testacea. Few obser- 
vations illustrative of this branch of the subject have hitherto been pub- 
lished.””’ Mr Greenovcn has since combated the same opinion, in his ‘* Cri- 
tical Examination of the First Principles of Geology,”—London 1819, 
p- 287. 
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point of view, an approximation to the truth. In the beds 
of the transition class, (the oldest rocks which are known to 
contain petrifactions), the remains both of radiate and mol- 
luscous animals occur ; yet the organization of the latter is 
considered more perfect than that of the former. In the 
transition class, however, no remains of vertebrose animals 
have been detected. In the independent coal-formation, (one 
of the oldest groups of the floetz class,) in addition to the re- 
lics of radiate and molluscous animals, those of several an- 
nulose animals occur, as species of the genera Trilobites, 
Dentalium and Spirorbis ; together with fishes, both osseous 
and cartilaginous. In the newer groups of the flcetz series, 
relics of amphibia make their appearance, and in the newest 
groups those of birds and quadrupeds. In the oldest al- 
luvial deposits are found the bones of extinct quadrupeds ; 
in the newer beds, those of such as still survive. From the 
period, therefore, at which petrifactions appear in the old- 
est rocks, to the newest formed strata, the remains of the 
more perfect animals increase in number and variety ; and 
it is equally certain, that the newest formed petrifactions 
bear a nearer resemblance to the existing races, than those 
which occur in the ancient strata. The older remains are 
much altered in their texture, and more or less incor- 
porated with the matter of the rock, while the newer 
are but little altered. These circumstances lead us to be- 
lieve, that the strata containing petrifactions were once in a 
state of mud; and that the same process which altered the 
imbedded relics, communicated to the surrounding matter 
its present compact or crystalline structure. 

These facts, in the history of animals, which have beer 
ascertained by the researches of the geologist, lead the m- 
quisiiive mind to investigate those circumstances which have 
operated in bringing about such mighty revolutions. In 
conducting the inquiry, it is necessary to impose restraint up- 
on the imagination, and deliberately to examine the existing: 
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, 
causes of change in the animal kingdom, in order to compre- 
hend the alterations which have already taken place, or to 
anticipate those which may yet be produced. What influ- 
ence has man exerted in producing such changes ? 

The situation in which we are placed in this world, ren- 
ders it necessary for us to attempt the destruction of many 
races of carnivorous animals, to drive them from our dwell- 
ings, cut them off in their retreats, and prevent them from 
living in the same region along with us. When we begin 
to keep flocks of tamed animals, to plant gardens and sow 
fields, we expose ourselves to the inroads of a greater num~- 
ber of depredators, and consequently wage more extensive 
war. The war waged, in the early stages of society, against 
various animals, is a measure of security. With the pro- 
gress of civilization this war becomes an amusement; and 
in the absence of those animals, really destructive to our 
interests, we make sport of the death of others which are 
inoffensive. But the employment of the chace is not al- 
together a measure of safety or amusement. We hunt to 
obtain food and clothing, and a variety of ornamental and 
useful articles of life. 

The havock which man thus commits in the animal king- 
dom, has occasioned the extirpation of many species from 
those countries of which they were formerly the natural 
possessors. In this island, since the Roman invasion, some 
species of quadrupeds and birds have disappeared ; and 
others are becoming every year less numerous. Of those 
which have been extirpated, the bear and the beaver, the 
crane and the capercailzie, may be quoted as well known 
examples. ‘The same changes are taking place in every 
cultivated region of the earth, each having, within the very 
limited period of history or tradition, Jost many of the ori- 
ginal inhabitants. 
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When it is considered, that the business of the chace has 
ever been keenly followed by man, from the first stages of 
society to the present day; that its triumphs have been 
eagerly sought after, and highly prized; and when these 
circumstances are united, with the recollection of the num- 
bers of the human race dispersed over the globe, all prose- 
cuting the same purpose, for the long period of nearly 6000 
years, it does not appear unreasonable to conclude, that 
man has effected many changes in the geographical distri- 
bution of animals. Perhaps, he may have succeeded, in the 
course of this long period of persecution, in completing the 
destruction of several species, the memorial of which tradi- 
tion has failed to preserve, while their remains may yet be 
traced in the newer and perhaps older alluvial deposits. 

However great those changes may have been, in the con- 
dition of certain species, brought about by human agency, 
there are many other revolutions which have taken place 
in the animal kingdom, over which man could exercise no 
control. Many corals and shells, the bones of fish, rep- 
tiles and quadrupeds, are imbedded in stone, which have 
belonged to species which do not now exist in a living state 
on the globe, and which, probably, were extinct before 
man exercised any control. By what cause, then, have 
these revolutions been effected ? 

When we attend to the physical conditions of tempera- 
ture, food, situation, and foes, which must at all times have 
exercised their influence over the existence and geographi- 
cal distribution of animals, it will appear obvious, that a 
variety of causes, (a change in one or all of these condi- 
tions,) may have operated in promoting the increase of 
some species, and in producing the decay or extinction of 
others. Have we, then, any proof of such changes in the 
truths of geognosy, or in the alterations which we witness 


yo 
taking place on tlic surface of the globe ? 
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When we look at a river after rain, emptying its con- 
tents into the sea, we perceive that it has brought along with 
it a considerable quantity of gravel and mud, which it de- 
posits in the form of bars, sand-banks or deltas. This mud 
has been obtained from the disintegration and wearing down 
of the rocks through which it has passed ; and contributes 
to fill up the ocean, by forming land on its borders. The 
flat ground at the mouths of the Ganges, the Nile, and the 
Rhine, have derived their origin from this source, as well 
as the carses of Falkirk and Gowrie in Scotland. If the 
attention is turned from the sea to inland lakes, we observe 
the same process of upfilling going on, with the assistance 
of other circumstances connected with their condition. 
Mud is constantly poured into them by the rivulets; the 
testaceous animals separate lime from the water for their 
shells, which ultimately go to the formation of marl. Aqua- 
tic plants multiply ; and, by their annual decay, form layers 
of peat. ‘The whole mass of foreign matter, by degrees, ac- 
quires the altitude of the mouth of the lake, passes into the 
state of a marsh ;. and, by the wearing away of the rocks at 
the outlet, is im part drained, becomes fit for grazing, and, 
finally, suitable for cultivation. The rivulets now pre- 
vented from precipitating their suspended. contents in the 
lake, carry them to some lower pool, or farther on to the 
sea. Numerous plains, meadows and peat-bogs, indicate 
the former operations of this process; and in every lake at 
present, similar changes may be observed taking place. 

This cbvious tendency of the present order of things to 
wear down eminences, and fill up hollows, has not been con- 
fined to the period of the formation of the alluvial strata, 
but has exerted its influence during the period of the for- 
mation of all those rocks in which organic remains are im- 
bedded. Thus, when the position of the beds of the transi- 
tion rocks are examined in the great scale, they are found 
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to occupy immense hollows. in the primitive rocks. The 
old red sandstone fills up the hollows of the transition, and 
occasionally of the primitive rocks. ‘The independent coal 
formation is found occupying the hollows of the preceding 
groups. The hollows of these different formations have been 
still farther filled up, by the numerous series of beds con- 
nected with chalk and gypsum ; and, at last, we come to the 
alluvial deposits, which at present are contributing to fill up 
existing inequalities. 

These changes which have taken place, have every where. 
diminished the height of mountains, filled up lakes, and in- 
creased the quantity of dry land. We may therefore safely 
draw the conclusion, that, along with the increase of dry 
land, there musthave been a proportional diminution of aqua- 
tic animals and plants, and a corresponding increase of those 
which inhabit the land*. There is likewise reason to con- 
clude, that, amidst these vast revolutions, so many altera- 
tions must have taken place in those physical conditions, on 
which the life of animals depends, that multitudes must 
have been annihilated with every successive change. The 
increase of land, by this process of upfilling, and the reduc- 
tion of the number of mountains supporting glaciers, must 
have altered greatly the temperature of the globe; and, in 
every region, increased the difference between the heat of 
summer, and the cold of winter, by promoting the intensity 
of each. This change of temperature may have been some- 
what modified by the progress of vegetation in the different 
periods, by the formation of volcaruc land, and the heat 
communicated to the air by volcanic fire. It is impossible 
to estimate ail the effects which these changes may have pro- 


“ This view of the matter is countenanced by the circumstance, that the 
remains of aquatic plants and animals are more abundant in the rocks of the 
different ages, than those belonging to the inhabitants of the land. 
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duced on different species of animals, but little doubt need 
be entertained that they were of considerable extent. 

In consequence of these changes which have taken place 
on the earth’s surface, corresponding alterations must have 
been produced in its condition, as a residence for animals. 
Every lake, as it was filled up, would receive the remains 
of all those of its inhabitants, the locomotive powers of 
which prevented them from shifting to a more suitable 
dwelling. If a number of these lakes were filled up nearly 
at the same time, over the whole, or a large portion, of the 
globe, (and the universality of many of these upfilling for- 
mations justify the supposition,) the total extinction of a 
race of animals may have taken place ; and each succeeding 
deposition may have been equally fatal to the surviving 
tribes. 

If every physical change which can take place on the 
surface of the earth, whether it be an alteration of tempera- 
ture, of the quantity of land or water, of moisture or dry- 
ness, is detrimental to some animals, we need not be sur- 
prised, that, amidst the vast number which has occurred, 
many species have disappeared, whole races become extinct, 
and the general features of the animal kingdom undergone 
successive changes *. 

When we trace the characters of the different depositions 
which have taken place from the newest alluvial beds to the 
oldest transition rocks containing petrifactions, we witness 
very remarkable gradations of character. The newest 


* Some conception may be formed of the effects of those changes which 
have taken place on the earth’s surface, on animals and vegetables, by ob- 
serving the alterations which are produced by the drainage of a bog or lake. 
Plants are destroyed, together with the’insects and shell-fish that fed on them. 
Fish are destroyed, and the worms on which they fed. The frog can no longer 
find a fit place to deposit its eggs. The food of the water-fowl is destroyed, 
and their haunts dried up. These ancient inhabitants are succeeded by 
others suited to the new state of things,~an emblem of the great revolutions 
of the earth. 
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formed strata are loose in their texture, and usually hori- 
zontal in their position. In proportion as we retire from 
these, towards the older formations, the texture becomes 
more compact and crystalline, and the strata become more 
inclined and distorted. These characters may be traced, 
by comparing the common loose mar! of a peat-bog with the 
firmer chalk ; the compact flcetz limestone with the transition 
marble; or the peat itself with the older beds of wood-coal, 
or the still older beds of coal of the independent coal forma- 
tion. The organic remains in the newer strata are yet un- 
altered in their texture, and easily separable from the matter 
in which they are imbedded. In the older rocks, the re- 
mains are changed into stone, and intimately incorporated 
with the surrounding rocks. These facts are cf vast im- 
portance in a geological point of view, as they make us ac- 
quainted with the original condition of the matter with which 
the organic remains were enveloped, and lead us to believe 
that the bed now in the form of limestone or marble, was 
once loose as chalk, or even marl; that coal once resembled 
peat; and that the strata of sandstone and quartz rock were 
once layers of sand. They are no less interesting when 
viewed in connection with the characters presented by the 
petrifactions of the different zeras. 

The fossil remains of the alluvial strata, nearly resemble 
the same parts of the animals which live on the earth at pre- 
sent, and in the newer strata, the remains of existing races 
are found. As we trace, however, the characters of the pe- 
trifactions of the floetz and transition rocks, we find the 
forms which they exhibit differmg more and more from the 
animals of the present day, in proportion as the rocks in 
which they are contained exhibit new characters of texture, 
position, and relation. 

It is impossible to regard these concomitant circumstan- 
ces as accidental. Their co-existence indicates their rela- 
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tion, and leads to the conclusion, that the revolutions which 
have taken place in the animal kingdom, have been pro- 
duced by the changes which accompanied the succes- 
sive depositions of the strata. According to this view of 
the matter, the animals and vegetables with which the earth: 


is peopled at present, could not have lived at the period 
when the transition rocks were forming. 


A variety of 
changes have taken place in succession, giving to the earth 


its present character, and fitting it for the residence of its 


present inhabitants. And if the same system of change 


continues to operate, (and it must do so while gravitation 
prevails *,) the earth may become an unfit dwelling for the 
present tribes, and revolutions may take place, as exten- 
sive as those which living beings have already experienced. 

In addition to these circumstances, which must have ex- 
ercised a powerful influence on the distribution of animals, 
we must bear in mind, that the universal deluge of Noau, 
and the numerous local inundations, the traces of which may 
be perceived in every country, must have greatly contri- 
buted to produce changes in the animal and vegetable king- 
dom ++. ‘To these inundations may be ascribed the occur- 
rence of the remains of supposed land plants, and fresh 
water animals in strata, alternating with such as contain 


“ The only causes which at present seem to operate in preventing this 
reduction of the elevated parts of the earth to a level with the sea, are vol- 
canoes and sand-floods. The counteracting effects of the former are of great 
magnitude ; those of the latter are comparatively insignificant. 


++ In this country, the proofs of these inundations are exhibited in the hills 
of stratified sand, and the numerous boulder stones which occur in every 
part of the country. The tempestuous risings of the sea have left traces of 
their destructive effects, in the heaps of sea shells which occur in our friths. 
I have described a bed of this kind elevated upwards of thirty feet above the 
level of the sea, which occurs to the westward of Borrowstownness in the 
Frith of Forth, in Annals of Phil. August 1814, p. 133, 
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only marine exuviae. ‘These appearances occur in the se- 
condary formations of all ages *. 

The statements which have now been given, relative to 
the changes which have occurred on the earth’s surface, 
and in the condition of its inhabitants, point out some of 
the advantages which the student of zoology may derive 
from an acquaintance with the truths of geognosy, and how 
necessary it is to cultivate a knowledge of the history of 
plants and animals, to qualify for conducting geological spe- 
culations. These views may probably be submitted to the 
public at a future period in a more enlarged form. 


An acquaintance with the laws which regulate the geo- 
graphical distribution of animals, is indispensably necessary 
in our attempts toNaT URALISE exotic species. ‘The tempera- 
ture most suited to their health,—the food most congenial 
to their taste, and best fitted to their digestive organs,— 
the situation to which their locomotive powers are best adap- 
ted,—and the foes against which it is most necessary to 
guard them, are circumstances on which we ought to be- 
stow the most scrupulous attention, im order to sure suc- 
cess. There are many animals which can call forth but 
few counteracting energies, and consequently, cease to thrive, 


* The action of gravity on the mud, and its organic contents, at the 
period of the deposition of the strata, may have given to the whole an ar- 
rangement different from that which prevailed at first. This effect of sub- 
sidence to which I refer, is displayed in every peat-bog. The lower beds 
are usually formed of sand, or marl. The beds of the latter consist of all 
the shells which had been formed in the lake before it was filled up. These 
have subsided to the bottom, and, along with them, the skeletons of deer or 
oxen which may have perished in the waters. The lighter peat occuples 
the surface. That the fletz strata, at their formation, were in a condition 
to admit of subsidence, is demonstrated by the complanation of those trees 
and other remains which lie parallel to the surface of the bed, appearances 
which are exhibited in every layer of peat. 
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upon the slightest alteration taking place in thei physical 
condition. With others, the case is very different, and 
these we can easily naturalise. They can accommodate 
themselves to a variety of new conditions, and successfully 
resist the destructive tendency of the changes to which we 
subject them. ' 

The change in the condition of the animals we wish to 
naturalise, should, in all cases, be brought about as slowly 
as circumstances may permit. In this manner, the first 
counteracting effects of the system grow into organical ha- 
bits, before all the evils of the situation are experienced, in 
which they are destined ultimately to reside. In this gra- 
dual manner, man has become fitted to reside in every cli- 
mate, as well as many of the annals which he has re- 
claimed. 

The details into which we have entered, concerning the 
distribution of animals, serve to point out the proper me- 
thod of constructing a Fauna of a particular country. 
Among British writers, at least, little or no attention is paid 
to the geographical distribution of the species. In the list 
of native animals, may be found those species which really 
live in the country, associated with such as visit it periodi- 
cally, or only at irregular intervals, and with those which 
have been extirpated, or which have become extinct, and 
such as have been naturalised. In consequence of this in- 
congruous: assemblage of species, it is difficult to form a 
correct view of the number or characters of our native ani- 
mals.. Were we to classify them under the following diyi- 
sions, much ambiguity and even error would be avoided. 


1. Resident Animals. —Those animals, only, ought to be 
considered as the genuine inhabitants of the country, which 
continue in it the whole year, and can accommodate them- 
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selves to all its annual changes. Such are the fox and the 
otter, the eagle and the grouse. 


2. Periodical Visitants——These arrive and depart at 
stated seasons of the year. The Equatorial visitants continue 
during the winter, arriving in autumn and departing in 
spring. Such are the fieldfare and woodcock. The Po- 
jar visitants arrive in spring and depart in autumn. Dur- 
ing their abode, they bring forth their young, and differ 
from the resident animals chiefly in the circumstance of be- 
ing unable to counteract the changes which winter produ- 
ces in their condition. Such are the swallow and nightin- 


gale. 


3. Irregular Visitants or Stragglers.—The species here 
referred to, are either the resident inhabitants or periodi- 
cal visitants of the neighbouring regions, which have been 
driven to this country by the fury of storms, or chaced 
from their native haunts by their foes. In consequence of 
these causes, and probably many others, a variety of ani- 
mals have strayed to the British isles, and have been impro- 
perly enrolled in our Fauna. ‘Thus, several cetaceous ani- 
mals, and palmated quadrupeds, have been in this manner, 
as stragglers, observed and recorded. Among a few of these 
may be enumerated, Manatus trichecus, or sea-cow; Del- 
phinus albicans, or Beluga ; and more recently, Trichecus 
rosmarus, or Morse. Among birds, and fishes, and insects, 
the number of stragglers is more considerable. A single 
instanee of the appearance of a single dividual of a spe- 
cies on British ground, has hitherto been considered as suf- 
ficient to constitute a nominal right to citizenship. How 
greatly would our lists be reduced, were the names of such 
foreigners excluded ?. It is, however, of importance to re- 
cord the event of their occurrence, and the circumstances 
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under which it took place, as illustrations of the history 
of species, and as furnishing marks by which we may, 
trace the changes produced in their geographical distribu- 
tion. 


4. Extirpated Animals.—Under this head are included 
those species which, though they do not now live in this 
kingdom, still continue to flourish, in a wild state, in other 
regions more favourable to the continuance of their race. 
Among the extirpated British quadrupeds, may be enu- 
merated the wolf, brown bear, beaver, boar, fallow-deer, 
antelope *, ox, and horse. 'The extirpated birds are fewer 
in number, being chiefly the capercailzie, crane, and egret. 
The two last occasionally appear as stragglers. 


5. Extinct Animals.—These no longer occur in a living 
state on the globe. Our extinct quadrupeds are few in 
number,—such as the fossil elephant, rhinoceros, and Irish 


elk +. 


* The only notice I have seen of this animal ever having inhabited Bri- 
tain, is in a paper giving ‘‘ An account of the Peat-pit near Newbury in 
Berkshire,” by Joun Cotter, M. D. where there is likwise another proof of 
the occurrence of the bones of the beaver in this country, in addition to 
those whlch Mr Neruz has so carefully collected, in the Edinburgh Phil. 
Journal, vol. i. p. 177. ‘‘ A great many horns, heads, and bones of seve- 
ral kinds of deer, the horns of the antelope, the heads and tusks of boars, the 
heads of beavers, &c. are also found in it; and I have been told, that some 
human bones have been found ; but I never saw any of these myself, though 
I have of all the others.” Phil. Trans. 1757, p. 112. 

+ Large horns of a stag, differing in size from the present kind, are fre- 
quently dug up from marl-beds, but whether they are the relics of a distinct 
species, or only of a variety, has not been determined, The remains of a 
fallow-deer and ox likewise occur. The sculls of the latter are so superior 
in size to those of the present races in the Highlands, which are nearest to a 
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There are no extinct birds known in Britain, but the 
remains of many extinct species of amphibia, fishes, parti- 
cularly sharks, crustacea, mollusca, and zoophytes, occur in 
abundance in the Acetz and transition strata. The fossil 
species, indeed, probably exceed, in the mollusca, at least, 
the numbers which live in the present day. 


6. Naturalised Animals.—These are the natives of 
other countries, which have, by accident or design, been 
translated into our own. A few,of these continue unre- 
claimed, as the brown rat, pheasant, and several species of 
fish ; while others depend on our protection, as nearly all 
our domestic birds. Much, however, remains to be done 
in this branch of national industry. 


CHAP. ITI. 


Economica Uses or ANIMALS. 


Ir is impossible to enter in detail on this part of the sub- 
ject, which, of itself, might furnish materials for several vo- 
jumes. We must therefore content ourselves with a very 
few remarks on the Food, Clothing, and Medicine, together 
with materials for the arts, which we derive from the sub- 
jects of the animal kingdom. 


1. Food.—Man employs, as articles of food, animals be- 
longing to-every class, from the quadruped to the zoophyte. 
In some cases, he makes choice of a part only of an animal, 


wild state, as to lead to the conclusion, that they belonged to a well marked 
variety,—probably to the white cattle which are still preserved in a wild 
state in a few parks in different parts of the kingdom. 
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in other cases, he devours the whole. He kills and dresses 
some animals, while he swallows others in a live state. The 
taste of man exhibits still more remarkable differences of a 
national kind. The animals which are eagerly sought after 
by one tribe, are neglected or despised by another. ven 
those which are prized by the same tribe in one age, are re- 
jected by their descendants in another. Thus, the seals and 
porpoises which, a few centuries ago, were eaten in Britain, 
and were presented at the feasts of kings, are now rejected 
by the poorest of the people *. 

Man, in general, prefers those quadrupeds and birds 
which feed on grass or grain, to those which subsist on 
flesh or fish. Even in the same animal, the flesh is not al- 
ways of the same colour and flavour, when compelled to 
subsist on different kinds of food. The feeding of black 
cattle with barley straw, has always the effect of giving to 
their fat a yellow colour. Ducks fed on grain, have flesh 
very different in flavour from those which feed on fish. 
The particular odour of the fat of some animals, seems 
to pass into the system unchanged, and, by its presence, 
furnishes us with an indication of the food which has 
been used. 

While many kinds of animals are rejected as useless, 
there are others which are carefully avoided as poisonous. 
Among quadrupeds + and birds, none of these are to be 
found, while, among fishes and mollusca, several species 
are to be met with, some of which are always deleterious to 
the human constitution, while others are hurtful only at 
particular seasons. 


- 


* See some account of the quadrupeds and birds anciently used as food, 
j Penwant’s Brit. Zool. ii. p. 726. 
+ The liver of the Arctic bear is stated to be deleterious, by that ac- 


complished navigator, Captain Scoresry. Arctic Regions, vol. 1. p. 520. 
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2. Clothing.—The use of skins as articles of dress, is 
nearly coeval with our race. With the progress of civiliza- 
tion, the fur itself’ is used, or the feathers, after having 
been subjected to a variety of tedious and frequently com- 
plicated processes. Besides the hair of quadrupeds, and 
the feathers of birds used as clothing, a variety of products 
of the animal kingdom, as bone, shells, pearls, and corals, 
are employed as ornaments of dress, in all countries, how- 
ever different in their degree of civilization. 


3. Medicine.—The more efficient products of the minc- 
ral kingdom, have, in the progress of the medical art, in a 
great measure superseded the milder remedies furnished 
by animals and vegetables. The blister-fly, however, still 
remains without a rival ; and the leech, which may here be 
noticed, is often resorted to when the lancet can be of no 
avail. 


4. Arts.—The increase of the wants of civilized life, 
calls for fresh exertions to supply them, and the animal 
kingdom still continues to furnish a copious source of ma- 
terials. Each class presents its own peculiar offering, and 
the stores which yet remain to be investigated, appear in- 
exhaustible. 
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PART IE. 


THE METHOD OF INVESTIGATING THE 
CHARACTERS OF ANIMALS. 


Tx order to render complete the history of any species of 
animal, it is necessary to examine the peculiar character of 
all those systems of organs which have been noticed in the 
first volume of this Work, and to ascertain those laws whicli 
regulate its physical and geographical distribution. As this 
method of investigation is both laborious and difficult, it 
has been successfully practised by few. The greater num- 
ber of naturalists have rested satisfied with an examination 
of the external characters of animals, and have overlooked 
those which are furnished by their internal structure. In 
order to form a correct opinion of the merits of these dif- 
ferent methods of investigation, we ought to bear in mind, 
that the history of a species is incomplete, when its external 
characters only have been determined ; that many of these 
eharacters are liable to change, and are, consequently, apt 
to mislead. The characters, on the other hand, furnished by 
structure are more permanent, yield more certain results, 
and are more engaging to a philosophical mind. On this 
important subject, however, it will be necessary to go more 
mto detail, and to consider what those different characters 
are, and how they are ascertained. 
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CHAP. I. 


EXTERNAL CHARACTERS 


N arvratists usually employ, as external characters, the 
marks which are furnished by colour, dimensions, weight, 
and shape. On each of these we shall now offer a few ob- 
servations. 


1. Colowr.—This character, the most attractive to the 
eye, has engrossed a great share of attention. In many 
description, of birds, for example, it is the only character 
which is employed, by ornithologists, in the discrimination 
of species. But this character, we have seen, varies, in many 
cases, with age, season, and sex ; so that an implicit reliance 
on its indications, unless where the changes have been pre- 
viously ascertained, must be apt to mislead. Accordingly, 
we find individuals of the same species exhibiting different 
coloured plumage, according to circumstances, which have 
been exalted to the rank of species, and much confusion, 
im consequence, introduced into the arrangements of the 
ornithologist. Similar errors have been committed with spe- 
cies of almost every class. Indeed it seems doubtful, whether 
a species ought to be constituted from characters furnished 
by colour alone. Even where the colours appear fixed, 
other marks, of a less suspicious kind, will readily be de- 
tected. 

It was for a long time a matter of regret among natural- 
ists in general, that no uniform nomenclature for colours 
was employed, so that it was frequently impossible, im the 
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perusal of the description of a mineral, plant, or animal, to 
judge accurately of its colour, from the terms in which it 
was expressed. This evil is in a great measure removed, by 
the introduction of tables of colours, with examples. The 
best of these, for the purposes of natural history, and one 
which, we believe, to be extensively used, is executed by Mr 
Syme of Edinburgh, an accomplished painter of objects in 
natural history, and an accurate judge of colours*. It is 
a work which every naturalist should possess ; and it would 


be of very great advantage to science, were it generally 
adopted as a standard of colours. 


2. Dimensions.—In all animals there is a determinate 
size, which the body, if in health, and placed in favourable 
circumstances, is destined to attain. A knowledge of the 
dimensions of an individual is, therefore, of great use im en- 
abling us to ascertain the species to which it belongs. This 
is a character, however, which ought to be employed with 
caution, as the circumstances on which its value depends 
are subject to much variation, Young animals are smaller 
than old ones, and often exhibit a different proportion of 
parts. The males, in quadrupeds, are larger than the 
females; while, among insects, and even some birds, the 
females exceed the males in their dimensions. But even 
in the individuals of the same species, climate exercises a 
powerful influence. When near the limits of their geo- 
graphical distribution, the growth is counteracted, the rela- 
tive dimensions of the parts vary, and the ordinary stand- 
ard of size ceases to be a criterion of the species. 


* « Werner’s Nomenclature of Colours,” by Patrick Symr, flower- 


painter, Edinburgh ; painter to the Wernerian and Horticultural Societies of 
Edinburgh, 1 vol. 12mo, 1814. 
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The nomenclature employed to express size, is taken, in 
each country, from the ordinary standards of length. In 
Britain, the English inch, and its fractional parts, are uni- 


versally employed. 


3. Weight.—Almost every circumstance which operates 
in varying the dimensions of animals, likewise exercises a 
powerful influence on their weight. On this account it is 
necessary to consider the age and sex of the animal, the 
season of the year in which it has been killed, and its habit 
of body. The weight, in this country, is usually expressed 
by grains and other fractions of a pound ; but it does not 
appear that the same kind of weight is generally used. 
Apothecaries weight is the most convenient in its divi- 
sions *. 


4. Shape.—The characters furnished by colour, size, and 
weight, are influenced by so many circumstances, that it 
becomes difficult to avoid all sources of error. It is, for- 
tunately, otherwise with shape. Many of the soft parts of 
animals, indeed, vary considerably in their form, according 
to their condition with regard to fatness ; but in all the 
hard parts, or those which are in constant exercise, the 
shape is subject to little change. The form of the bill of 
birds, and the teeth of quadrupeds, seldom varies, while 
change in the size, weight, and colour of the body, are fre- 
quent. ‘The breadth of a bird, taken from the tips of the 


* In taking the dimensions of animals, a small foot-rule is usually employ- 
éd; but a piece of tape, with the divisions marked upon it, is in many cases 
more convenient. For the determination of the weight, a tube, with a spiral 
steel-wire and index, is the most expeditious. Allowance should be made 
for the loss of blood the animal may have sustained, or the increase to its 
weight from the shot with which it has been killed. In the case of small 
birds, the last precaution is indispensably necessary. 

nw 2 
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extended wings, is not always the same, in the individuia!s 
of the same species. But the outline of the wing, where all 
the feathers are at full growth, and the shape of the fea- 
thers, especially the primaries, furnish characters which may 
be confided in. The more specific the purpose of any organ, 
or any part of an organ, the fewer variations take place in 
the forms which are exhibited. 

It is a matter of regret, that hitherto so little attention 
has been paid to the characters furnished by the shape, in 
the descriptions of animals which have been drawn up. 
The task is not a difficult one; and the nomenclature, 
usually derived from well known forms to which definite 
terms are affixed, is of easy application. 


The naturalists who exclusively employ, in the classifi+ 
cation of animals, the marks furnished by the external cha- 
racters, usually take some notice of the places to which ani- 
mals resort, denominated the Station, or Habitat. 

The examination of this character can only be carried on 
successfully in the natural haunts of the species. In those 
places, the instincts of their nature are exhibited in action ; 
and we can trace the motions which are executed, and the 
ends which these are destined to accomplish. When cir- 
cumstances do not permit us to conduct this examination 
in the situations which animals ordinarily frequent, we form 
what is termed a Menace; and endeavour, in a confined 
state, to study those manners, which, in a wild state, were 
precluded from our observation. The aquatic animals are 
the most difficult to preserve in a living state; they have, 
consequently, presented so many obstacles to an examination 
of their manners, that naturalists remain comparatively ig- 
norant of their history. 

The terms which are usually employed to express the 
relations of the different parts of the animal frame, are sel- 
dom so much restricted in their signification as to prevent 
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ambiguity. Dr Barctay, inreference to the anatomy of the 
human body, has succeeded, in his work on Nomenclature, 
which we have had occasion to quote, in removing much 
of this ambiguity, by the employment of restricted terms, 
to express the conditions of position, aspect, and connection. 
Were this Nomenclature generally adopted by zoologists, 
much confusion, which at present prevails, might in future 
be avoided. The following remarks may be of some use to 
the reader, until an opportunity presents itself of consult- 
mg the valuable Work of this distinguished anatomist. 


‘The Mesial Plane is supposed to be perpendicular to the 
horizon, when a horse, for example, is standing in a natural 
position, and it divides the body, from back to breast, and 
from the head to the opposite extremity, in two equal parts. 
The edge of this plane, passing along the back, is termed 
the Dorsal, while the opposite edge, passing along the belly, 
is termed the Ventral edge. Dr Barcray terms this last 
edge the Sternal. Strong objections occur to the use of 
this term, in such an extended sense. The terms, back and 
belly, which the terms dorsal and ventral express, are used 
in their most extended sense, to denote the whole extent of 
both edges of the mesial plane, and are applicable to nearly 
every animal. ‘The term sternal, from sternum, expresses 
only a small portion of one of these edges, and is alone ap- 
plicable to the vertebral animals. 

If we restrict the phrases, dorsal and ventral, to express 
the edges of the mesial plane, By what terms shali we de- 
signate its extremities? The terms coronal and sacral, 
which sufficiently mark the terminations of the mesial plane 
in man, would indicate, in the lower animals, places consi- 
derably removed from either end. It would be of import- 
ance, therefore, to avoid the use of phrases so very limited 
in their application, or, when extended, too apt to mislead 
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Perhaps the terms anteal and retral may appear appro- 
priate, the former expressing the extremity at the head, the 
latter its opposite. 

The lateral plane is supposed to intersect the mesial plane 
at right angles. Its extremities are designated by the same 
terms; but its edges are termed dewtral or sinistral, accord- 
ing as they are situated on the right or left sides, the hu- 
man body being the standard. 

When the body is flattened along the edges of any of 
these planes, there are particular terms used which express 
this condition. Thus depression refers to a flattening on — 
the dorsal aspect, while compression indicates the nee 
to be on the side. 

The length of the body is usually measured aleaig the 
mesial, wnat the breadth across the lateral, plane. 

Instead of the terms internal and external, those of cen- 
tral and dermal, or peripheral, have been substituted with 
propriety. The term dermal applies to the skin, or exterior 
covering of the body, or any organ; while the term peri- 
pheral expresses the surface of any included organ. 

All these terms, which thus end in ar or al, are adjec- 
tives, and are restricted in their signification by the addi- 
tion of the terms position, connection, or aspect. Thus, the 
orifice of an organ, with a central aspect, will indicate its 
direction towards the centre. An organ having a sternal 
position, is one situated at or near the sternum; while s¢er- 
nal connection would intimate its union with the sternum. 

As these terms frequently occur in composition, where 
their use as adjectives would render circumlocution neces- 
sary, the learned author of the work on Anatomical Nomen- 
clature already alluded to, recommends their conversion into 
adverbs, by uniting to them the termination ad,(or ratherade, 
which is similar). This, however, is a termination in the Eng- 
lish language appropriated to substantives, and invariably 


CHARACTERS OF ANIMALS. 113 


expresses repetition of the same quantity, or continuation. 
Its use is by no means necessary, as many of these adjec- 
tives, having the termination Jy, are already employed in 
the English language as adverbs, as centrally, and laterally ; 
and all the others can admit easily of a similar change. 
The termination en has likewise been proposed, to limit 
these different terms, to express connection. In the Eng- 
lish language, this termination, when not a sign of the plu- 
ral, usually expresses composition. Besides, it is seldom 
that, in description, we are called upon to express simply 
connection. It is necessary that we express the kind of con- 
nection. Thus, a radien muscle may be regarded as one 
particularly connected with the radius, but the kind of 
connection is not stated. On the other hand, a muscle of 
radial origin or insertion, is one, the connection of which 
is thus shortly and distinctly expressed. 

In many cases, when speaking of the extremities of an 
organ, we may use the terms central, baselar, or proximal, 
to express the one which is situated nearest to the body, or 
its centre; and peripheral, dermal, or distal, to express the 
other which is most remote. The dase and apex, the fixed 
and _free extremity, are terms which may sometimes be sub- 
stituted with advantage. 


It must appear obvious, that, with all the knowledge 
which external characters can convey, there is yet wanting a 
great deal of information respecting those conditions of 
structure which influence the manners of species, limit. their 
actions, and give indications of their natural alliances. 
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CHAP. II. 


INTRNAL CHARACTERS. 


Tu examination of the internal characters of animals has 
hitherto been chiefly carried on by those who have practised 
the art of dissecting, as connected with medical studies. 
Among many naturalists, the examination of the structure 
of animals is considered unnecessary, with a view to their 
classification, however useful it may be to the physiologist. 
There has resulted from this neglect a superficial method of 
examining, describing, and arranging animals, observable in 
many works on zoology ; great importance being attached to 
characters drawn from organs remotely connected with those 
most essential in the functions of life. Sounder views, how- 
ever, are now entertained by the most distinguished sup- 
porters of the science ‘The imternal structure of animals is 
now investigated, im order to explain their functions; and 
the methods of classification which are employed, owe their 
stability to the justness of the views entertained of their pecu- 
har organisation. ‘The employmentof the external characters 
requires little labour or reflection, and the accuracy of the 
results is at all times doubtful. 'The use of the internal 
characters presupposes considerable exertion and patience, 
but the results are to be depended upon. Manual dex- 
terity is indeed requisite, but it can be acquired by prac- 
tice. 

In order to examine the internal structure of an animal 
with any degree of success, some attention is required to its 
condition at death. In many molluscous animals, the or- 
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gans are found in such a state of contraction, that it is dif- 
ficult to determine either their form or structure; the feel- 
ers are withdrawn; the entrance to the pulmonary cavity 
is closed, and the whole body distorted. These evils may 
be in some measure removed, by suffering the animal to die 
slowly in water ; by dropping it, when in an expanded state, 
into boiling water, or by removing the shell. In many cases, 
where immediate dissection is impracticable, the ammal is 
immersed and preserved in spirits of wine. In this state, 
however, every part becomes corrugated, and the dissection, 
at a subsequent period, requires the cautious maceration of 
the parts in water, and furnishes results which are not al- 
ways to be depended upon. Previous to the dissection of 
animals, with soft external parts, variable in the forms, it 
is of great importance to observe their characters in a living 
state, the forms which they assume, and the motions they 
are capable of performing. The errors which have result- 
ed from the absence of this previous knowledge, are, we 
fear, numerous. 

In the course of dissection, it is necessary to keep the 
subject under examination in a steady position. In the 
Jarger animals, the methods of accomplishing this end are 
obvious. In the smaller kinds, which are soft, it is conve- 
nient to place them on a board, covered with cork or soft 
wax, to which they can be fixed by long pins; when hard, 
it is usual to employ a vice or forceps. 

In examining the character of the soft parts of animals, 
in air, it is frequently impracticable to prevent the differ- 
ent portions from pressing upon one another, and interrupt- 
ing the progress of dissection. 'This evil is easily obviat- 
ed, by performing the operation in water. The surround- 
ing fluid suspends the different parts, and keeps them in a 
natural position, and enables the eye more readily to dis- 
cover their structure and connection. In tracing the visce- 
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ra of molluscous animals, insects and worms, it is impos- 
sible, without the use of water, to obtain any satisfactory 
views of their position. 'The subjects may be kept steady 
in the water, by having the bottom lined with cork or wax 
to hold the pms. Where very transparent objects are ex- 
amined, the bottom of the vessel may be of glass, covered 
with wax, except a circular spot in the middle, on which , 
the parts to be examined may be placed, and light trans- 
mitted through them from below. 

The instruments employed in dissection, differ in their 
kinds and form, according to the views or ingenuity of the 
operator. Scalpels of various forms are used for the mere 
cutting part of the operation. Fine pointed sharp scissars, 
make a cleaner cut than any knife, and leave the parts 
more nearly in their natural and relative position. In tra- 
cing the course of vessels or muscular fibres, where the ob- 
ject is not to cut, but to unravel or separate, a needle is 
usually employed, or, in some cases, where the surround- 
ing matter is very soft, the point of a hair-brush forms an 
advantageous substitute. 

Besides the preparatory circumstances which have been 
thus shortly noticed, a varicty of processes of a chemical and 
mechanical nature, are employed in the course of dissec- 
tion, which, in many cases, are indispensably necessary to 
ensure success. The following merit some notice in this 
place. 


1. Maceration.—W ater is the fluid most extensively used 
in this process. When the soft parts of animals are im- 
mersed in it for a time, they swell and exhibit more clearly 
their intimate structure. If the immersion is prolonged, 
the more soluble parts are abstracted, and the framework 
of the organ left more fully exposed to view. It is some- 
times necessary to press out the water gently, after it has 
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remained for some time, and substitute a fresh portion in 
its stead. If the object has remained a sufficient length of 
time, the different layers of which it consists will separate 
easily, and a structure will be developed, which its original 
appearance would not have led one to expect. 

The principal use of maceration in water is to separate 

_the softer parts, and to expose the denser framework of the 
organs. It is, however, in many cases expedient to reverse 
this process, to abstract the hard. parts, with the view of ob- 
serving the distribution of the softer parts. The macerat- 
ing fluid employed. in this case is an acid, usually the mu- 
riatic, diluted with water, as this menstruum exercises but 
a feeble action on the soft parts. When bones, shells, or 
corals, are steeped in a fluid of this kind, the earthy matter 
is abstracted, and the cartilaginous basis is ,left behind, 
exhibiting in its arrangement its mode of growth and inti- 
mate structure. 

Frequently, the organs are so much covered with fat, 
as to be concealed from the view of the observer, and to be 
in a great measure protected from the action both of wa- 
ter and acids. In such cases, oil of turpentine is usually 
employed, in which the fat readily dissolves. This method 
was successfully employed by SwaMMERDAM, in his exami. 
nation of the viscera of insects. 


2. Coagulation.—Many small animals, and some of the 
parts of larger animals, are so soft and tender, as scarcely 
to admit of examination in their natural state. In some 
cases they are exposed to cold and suffered to freeze. In 
general, however, the requisite degree of firmness is com- 
municated to them, by immersing them in alcohol or vi- 
negar. In many cases, in attempting to trace the course 
of vessels, their walls are found so thin, and their contents 
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so fluid, as to render the examination extremely difficult. 
Where the contained fluid is of an albuminous nature, as 
in the ordinary circulating fluids, its coagulation is easily 
effected by alcohol or vinegar. Sometimes sudden immer- 
sion in boiling water is more convenient. Where the con- 
tents of the vessel are chiefly gelatine, as in the dorsal ves- 


sel of insects, tannin has been successfully employed in its 
coagulation. 


3. Inyection.— Although the veins are found filled, af- 
ter death, with the blood of the animal, which, by being 
coagulated, enables us readily to trace their course, yet the 
arteries are frequently in an empty state. It is usual to inject 
these and other empty vessels, with aiz from a blowpipe or 
glass tube, by which their dimensions and distributions are 
more distinctly displayed. Instead of air, water is some- 
times used, either in its natural state, or charged with glue, 
which gelatinises upon cooling, or with different colours, 
to point out more clearly the direction of the different parts. 
Quicksilver is likewise frequently employed, where the 
coats of the vessels are of sufficient strength to resist its 
weight. Another kind of injection is formed, of a mixture 
of bees-wax, resin, turpentine, and colouring matter, which, 
when cold, is sufficiently firm to exhibit the ramifications 
of the vessels in their natural position *. In some cases, 
the exterior vessels are corroded by diluted nitric acid, for 
the purpose of exhibiting more distinctly the wax casts of 
their interior. The cavities of the bones of the ear, of 


* Those who wish to become acquainted with the art of injecting, and 
preparing the organs of animals, may consult, with advantage, *“¢ The Ana- 
tomical Ingtructor,” by Thomas Pole, 12mo, London 1813. 
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shells and corals, are filled with wax, or even metal, and 
the external parts then abstracted by acids. 

In many animals of small size, it is impossible to obtair 
satisfactory information concerning their internal structure. 
The relations of such, therefore, with other animals, can 
only be guessed at, under the guidance of analogy. Since 
the examination of the external appearances of animals has 
been conducted with care, and extended to the minuter 
distinctions of form, naturalists are now better qualified, 
by a knowledge of the degree of resemblance, to determine 
what value is to be attached to external characters, as in- 
difications of internal structure. Formerly, a very few 
points of resemblance were considered sufficient to warrant 
the inference of similarity in internal structure, and justify 
the insertion of the species thus compared, in the same 
genus. Such hasty combinations are frequent with Lin- 
neeus, especially among the mollusca. From a slight re- 
semblance in the form of the aperture of the shell, he in- 
cluded in the same genus, animals which breathe by means 
of gills and lungs, which are oviparous and ovoviparous, 
which have the sexes separate or united in the same indivi- 
dual. The repeated exposure of such incongruous confor- 
mations has led naturalists, before inferring a resemblance 
of internal structure, to be convinced that there is a very 
strong resemblance externally ; and even with all this cau- 
tion, it may be questioned if a resemblance of external form 
warrants the conclusion of a similarity of internal structure. 
Yet, perhaps, nine-tenths of the species of animals which 
are known, rest their claims to their present place in the 
system, to the adoption of such a rule. Every year, how- 
ever, demonstrates its fallacy, and produces corresponding 
revolutions in the systems of arrangement. 

In the case of small animals, the external characters and 
internal structure of which cannot be investigated by any of 
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the methods already pointed out, another instrument is em- 
ployed, the Microscope—scarcely more remarkable for the 
extent of discovery which it has yielded, than for its 
fruitfulness of error. In using this instrument, so much 
depends on the dexterity of the observer, the condition of 
the eye, and the distribution of the light, that it is exceed- 
ingly difficult to avoid error. We have already pointed 
out, in the case of the shape of the globules of the blood, a 
very remarkable example of discordant results, in the micro- 
scopicalexamination of thesame object by different observers. 
Numerous examples of the same kind might be referred to, 
in the highly magnified representations of the parts of the 
same animals, as given by different naturalists. Indeed, 
no great confidence can be reposed in the accuracy of such 
designs, where the sources of deception are so numerous, 
and where the imagination is often permitted to guide the 
hand, while delineating appearances but obscurely per- 
ceived by the eye. 

In the examination of objects with the microscope, it is 
of great importance to employ, at the first, a small magni- 
fying power, to enable the eye to take in at one view a 
considerable extent of surface, and perceive the relative po- 
sition of the different parts. Higher magnifiers may then 
be applied in succession. Single lenses are seldom used, 
where the focus is less than one-fifth part of an inch. At 
this focal distance, it becomes exceedingly difficult to avoid 
touching the objects, and if their surface is unequal, the 
relation of the small portion which is distinctly seen, can- 
not be traced to the surrounding parts, the image of which 
is obscure. It is of importance, therefore, to endeavour to 
gain a distinct, rather than a highly magnified image of an 
object. 

The compound microscope is chiefly employed where 
amusement is the object in view. In using it, the eye is 
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not so much fatigued, as the image of the object appears 
under a greater angle, and of an agreeable softness. But 
when we attempt to employ this instrument for the 
purposes of discovery, there is reason to complain of the 
want of distinctness in the image, and the ill-defined ap- 
pearance of its outline. Single microscopes have, there- 
fore, obtained the preference among naturalists, and have 
yielded all the most valuable information concerning minute 
objects which we possess. ‘They were employed by Lrrv- 
WENHOECK, SPALLANZANI, Ettisand MutxErR. The most 
convenient form of the instrument, is the one which was em- 
ployed by Exu1s, (with the addition of rackwork to move 
the stage and arm of the lens), and described by him in his 
essay on Corallines. The pocket-glass or Hand Megaloscope, 
is the simplest form of the single microscope, and constitutes 
a necessary part of the travelling apparatus (or rather daily 
dress) of the zoologist. 

In the examination of objects with the microscope, it is 
of importance so to manage the light, as to cause the rays 
which illuminate the object proceed from one point. This, 
in the case of the sun, is easily effected by making the rays 
enter through a hole in the window-shutter, or, when a 
lamp is used, the rays may be received through a hole in 
a sheet of pastboard, and all the superfluous ones excluded. 
The imtensity of the light may be increased by a conden- 
sing lens, or diminished by the interposition of plates of mi- 
ca or glass. 

When animals are examined in water, it is frequently 
a matter of considerable difficulty, to keep the lens from 
touching the surface of the fluid, displacing the object, and 
deranging the investigation. If the lens, however, be 
fixed in its socket by means of wax, so as to prevent the 
water reaching to the upper surface, it may be kept immers- 
ed in the fluid, and much practical advantage obtained 
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from its situation. There is, indeed, a considerable loss of 
magnifying power, which may be supplied by the addition 
of an eye-glass *, or second lens. 

The preceding remarks on the methods of investigating 
the external and internal characters of animals, indicate the 
means used in acquiring accurate zoological knowledge. It 
is now necessary to enquire into the different methods em- 
ployed in communicating this information to others, and 
to point out their advantages or defects. Descriptions, 
drawings and preparations are those m common use. 


1. Descriptions.—In attempting te communicate a dis- 
tinct representation of scenery, it is, im general, necessary 
to avoid a minute detail of circumstances, and rather to 
make choice of those prominent characters which have 
made the deepest impression on our own minds. The use 
of description in this case, is merely to convey an outline, 
which the imagination is afterwards to fill up. The end in 
view, in giving descriptions of objects in natural history, is 
widely different. Each description is intended to serve as 
a standard of comparison, and its excellence, consequently, 
depends on the accuracy and minuteness of details. If we 
record merely the more obvious appearances of the indivi- 


* Dr Brewster, in his valuable ‘* Treatise on New Philosophical Instru- 
ments,” gives the following directions for fitting up a microscope for in- 
specting objects in water. ‘¢ The object-glass of the compound micro- 
scope, should have the radius of the immersed surface about nine times the 
focal distance of the lens, and the side next the eye, about three-fifths of the 
same distance. This lens should be fixed in its tube with a cement which 
will resist the action of water or spirits of wine; and the tube, or the part 
of it which holds the lens, should have an universal motion, so that the axis 


of the lens may coincide to the utmost exactness with the axis of the tubes 
which contain the other glasses.” 
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duals of a species, we shall probably fix upon those cha- 
racters which distinguish the genus, and which are, there- 
fore, common to all the species which it includes. 

The descriptions in Natural History are daily becoming 
more laboured in their details. This arises from the in- 
crease of species, and the necessity of determining the cha- 
racters on which their claim depends. Parts are now stu- 
died with care, as furnishing specific marks which were for- 
merly overlooked as useless, and the characters by which 
species were designated, are now employed to distinguish 
families or orders. 

In Great Britain, during the latter half of the last cen- 
tury, descriptions of animals were usually drawn up in a 
very superficial manner. The internal structure was in a 
great measure overlooked, and the more obvious varieties 
of colour were selected, rather than the more characteristic 
appearances of the shape. Such, generally, are the de- 
scriptions of Pennant, SHaw, Denovan, and even Mon- 
tacu. This is the more surprising, as the eminent na- 
turalists who flourished towards the end of the seventeenth 
and beginning of the eighteenth centuries (the golden age of 
British Zoology), excelled in the minute details with which 
their descriptions abounded. The writings of LisTEr, 
Wittiovensy, Ray and Exxts, furnish very striking ex- 
amples. . 
It would contribute greatly to the progress of the 
Science of Zoology, if the descriptions of species were drawn 
up in reference to all the different organs, and in the order 
in which they have been already detailed, with additional 
notices of their physical and geographical distribution. The 
observations which have already been made, could, in this 
manner, be readily classified, and the blanks which require 
to be filled up would become more apparent. 


VoL. II. r- 
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2. Drawings.—It is often impracticable to convey « 
correct idea of the characters of an animal, by any descrip- 
tion, however minute in its details. Many relations of 
parts, and many gradations of form, may be perceived by 
the eye, which words are unable to express. Drawings. 
therefore, have been resorted to, and have largely contri- 
buted to the progress of the science. 

In the execution of drawings of zoological objects, the 
greatest attention should be bestowed on the delineation of 
those characters which are most intimately connected with 
organization, and which are, consequently, most permanent. 
The shape of the body should be carefully studied, and the 
peculiar form of the component organs. When these are 
faithfully delineated, as they have appeared in the progress 
of the investigation, a perfect representation of the object 
may be communicated. 

Coloured drawings of animals are eagerly sought after. 
They please the eye, and frequently furnish, at’ a glance, 
the most marked peculiarities of a species. They are at- 
tended, however, with great expence, and can only be 
purchased by those whose wealth usually leads them to 
seek after other pleasures than science affords. Fortunate. 
ly for zoology, they are not necessary to its progress. Cos 
lour is the least important character which is employed, and 
can safely be dispensed with, where peculiarities of form 
have been faithfully delineated. Indeed, we fear that co- 
loured drawings have retarded, rather than promoted, the 
science of zoology, by diverting the attention from the 
form and structure of the organs, which are more immedi- 
ately connected with the functions of life. 

So much attention is required, in executing drawings 
of animals, to the minute peculiarities of form, that ever 
an experienced artist is apt to overlook the most essen: 
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tial characters. The closest inspection of the drawings 
should therefore be practised by the eye that has regula- 
ted the investigation. The young zoologist ought to study 
the art of drawing himself, by which his progress would be 
greatly facilitated, and more accurate results obtained. 

Even after the drawings of the objects have been exe- 
cuted with fidelity, there is some risk of errors being intro- 
duced in the course of the engraving, in order to suit pro- 
fessional taste *. 


3. Specimens.—The exhibition of a collection of objects 
in zoology, well preserved, is calculated to excite an inter- 
est in the Science, to refresh the memory, and furnish stand- 
ards with which newly discovered objects may be compared. 
Such a collection is usually termed a Musewm, and the spe- 
cimens which it contains, are either exhibited in a dried 
state, or immersed in spirits of wine. 

Many of the hard parts of animals, as corals and shells, 
require little trouble in their preparation. They ought to 
be freed from extraneous matter, and made clean by mace- 
ration in water, aided by the use of a soft brush. Mace- 
ration in fresh water is absolutely necessary for the preser- 
vation of marine objects. When this is neglected, the salt 
which they retain becomes moist in damp weather, and ne- 
ver fails to injure the specimen. In the preservation of 
bones, it is necessary to remove all the adhering flesh, and 
toextract the fat. They may then be articulated by wires in 
their natural position +. 1.2 


* Many of the figures copied into the ‘ British Zoology,” of Pennant, 
have been greatly spoiled by alterations of thiskind. The figure ofthe Blunt 
Headed Cachalot, for example, which, he says, was copied from the one by 
Rosertson, Phil. Trans. 1770, vol. ux. p. 321. Tab. ix., is as unlike the 
original as can well be supposed. 

+ The following directions for cleaning and preparing bones, are given 
by Mr Porg, and may serve to guide the student in all similar operations. 
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Many of the parts of animals, which can be dried with- 
out losing their form, as the skins of many quadrupeds and 
birds, are afterwards subject to be attacked by insects, and 


«‘ As much of the fleshy parts should be taken from bones intended for pre- 
paration, as can conveniently be done; but it is not necessary they should be 
separated from each other, more than is required for the convenience of 
placing them in a vessel for the purpose of maceration, as in this process 
it will readily take place. The bones are to be laid in clean water, of such 
a depth as entirely to cover them, which water should be changed every day 
for about a week, or as long as it becomes discoloured with blood ; then permit 
them to remain without changing, till putrefaction has thoroughly destroyed 
all the remaining flesh and ligaments; this will require from three to six 
months, more or less, according to the season of the year, or temperature of 
the atmosphere, &c. In the extremities of the large cylindrical bones, holes 
should be bored about the size of a swan’s quill, to give the water access to 
their cavities, and a free exit to the medullary substance. As by evaporation 
the water will diminish, there should be more added, from time to time, 
that none of the bones, or any part of them, may be suffered to remain un- 
covered, as by exposure they would acquire a disagreeable blackness, and 
lose one of the greatest ornaments of a skeleton,—a fine, white, ivory com- 
plexion, It will be necessary, in order to preserve the skeleton as clean as 
possible, especially in London, and other large cities, where the atmosphere 
abounds with particles of soot and other impurities, to keep the macerating 
vessels always closely covered; as from neglect of this, the water will acquire 
so much of it, as to blacken the bones. When the putrefaction has destroy- 
ed the ligaments, &c. the bones are then fit for cleaning; this is done by 
means of scraping off the flesh, ligaments and periosteums ; afterwards, they 
should be again laid in clean water for a few days, and well washed; then 
in lime water, or a solution of pearl-ash (two ounces of pearl-ash to a gallon 
of water), for about a week, when they may be taken out to dry, first wash- 
ing them clean from the lime or pearl-ash. In drying bones, they should not 
be exposed to the rays of the sun, or before a fire, as too great a degree of 
heat brings the remaining medullary oil into the compact substance of the 
bones, and gives them a disagreeable oily transparency ; this is the great 
objection to boiling of bones, for the purpose of making skeletons, as the 
heat applied in that way has the same effect, unless they are boiled in the 
solution of pearl-ash, which some are of opinion is one of the most effectual 
methods of whitening them, by its destroying the oil. Bleaching is, of all 
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speedily destroyed. Various methods have been resorted 
to, in order to guard against these depredators. If the 
specimens are occasionally baked in an oven, the eggs and 
larvae of many insects will be destroyed, but it is scarcely 
possible by heat alone to kill them all, without injuring the 
specimens. 'The protecting method which has been re- 
sorted to, consists in incorporating with the substance of 
the specimen, some poisonous ingredient, which shall prove 
fatal to any animal that ventures to feed upon it, The two 
substances which are now universally employed for this 
end, are corrosive sublimate or oxymuriat of mercury, and 
the common white oxide of arsenic. 

The corrosive sublimate is usually kept unmixed, and 
in a state of solution in water or alcohol. This solution is 
applied to all the parts of the preparation with a brush. 
Although an effectual preventive of the attacks of vermin, 
it scarcely possesses sufficient antiseptic powers to resist the 


methods, the most effectual, where it can be done to its greatest advantage, 
that is in a pure air; and more especially on a sea-shore, where they can be 
daily washed with salt-water.” Anatomical Instructor, p. 99. In order to 
make natural skeletons of small animals, he adds, ‘* Mice, small birds, &e. 
may be put into a box, of proper size, in which holes are bored on all sides ; 
and then burried in an ant-hill, when the ants will enter numerously at the 
holes, and eat away all the fleshy parts, leaving only the bones and connec- 
ting ligaments: They may be afterwards macerated in clean water for a 
day or two, to extract the bloody matter, and to cleanse them from any dirt 
they may have acquired ; then whitened by lime or alum-water, and dried 
in frames, or otherwise as may be most convenient. In country places, I 
have sometimes employed wasps for this purpose, placing the subject near 
one of their nests. or in any empty sugar cask where they resort in great 
plenty 5 they perform the dissection with much greater expedition, and e- 
qually as well as the ants. I have seen them clean the skeleton of a mouse in 
two or three hours, when the ants would require a week.” P. 105. Anoint- 
ing the animals with honey, after flaying them, encourages these dissectors 


to begin their work. 
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progress of putrefaction until the specimen is dried. To re- 
medy this evil, the corrosive sublimate is kept dry, and 
mixed with equal quantities of burnt alum and. tanners’ 
bark, or coarse snuff, reduced to a fine powder. The ap- 
plication of this powder facilitates the drying of the speci- 
men, and at the same time powerfully retards the tendency 
to putrefaction. When the drying is completed, it will be 
safe from insect foes. Quantities of musk and camphor 
are sometimes added, which conceal any disagreeable smell ; 
but they may safely be omitted, as they are not necessary 
io the future preservation of the object, while they add 
to the expence attending its preparation. 

Arsenic has, in a great measure, usurped the place of 
the corrosive sublimate, in the preserving powders which 
are employed at present, as it does not injure the wires 
which are occasionally employed in preserving the forms of 
the specimens, But neither of these powders can be used in 
the preservation of animals, without incurring the risk 
of some of the parts drying too quickly, and proving 
inconvenient to the operator. ‘These evils, however, are 
removed by the use of the arsenicated soap, which is usually 
made as follows: White oxide of arsenic and soap, two 
pounds each; sub-carbonat of potash, twelve ounces; quick- 
lime, four ounces; and camphor five ounces; the whole beat 
up into a uniform mass. ‘This mixture lathers with water 
like common soap, and may be applied by means of a 
brush. It does not contract and dry up the parts like the 
powders, but keeps them in a soft pliable state, counteracts 
the tendency to putrefaction, and effectually protects them 
against the attack of insects. It appears to have been first 
used in the Public Collections at Paris. 

Many entire animals, and the parts of others, are of too 
soft a consistence to suffer being dried, without the loss of 
form and even texture. These are preserved in wide- 
mouthed phials filled with alechol. When the objects are 
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darge, it is proper, before immersing them, to inject a quan- 
tity of the spirits into their interior, to prevent incipient 
putrefaction, and consequent discoloration of the spirits. 
In order to suspend the specimen in the fluid, it is affixed 
by a thread to a float.of clean cork, or, which is much bet- 
ter, of glass, and sometimes to a slip of woed fixed across. 
In many cases, the introduction of a bubble of air into the 
specimen itself, by means of a blowpipe, will effectually 
secure the object in view. 

The greatest inconvenience that attends the use of ob- 
jects preserved in alcohol, arises from the evaporation of 
the spirits, and the risk of having the specimen destroy- 
ed by putrefaction before the change is observed. When 
the glass is closed by cork merely, the evaporation some- 
times takes place very rapidly, by its capillary attraction, 
and this effect is sometimes accelerated by a thread from 
the object passing through the mouth of the vessel along 
with the cork. The evaporation of the spirit may be re- 
tarded by giving it a thin covering of fixed oil; or, it may 
be altogether prevented, by covering the mouth of the ves- 
sel with two oer three folds of bladder bound round the 
edges tightly with pack-thread. If the layers of bladder 
are well coated with mucilage of gum-arabic, glue, or the 
white of an egg, the utmost security will be obtained. If 
a piece of tin-foil be coated on the under side with glue, 
and then tied closely over the mouth of the vessel, and 
again coated with glue on the outside, and a: slip of bladder 
tied closely over it, every risk maybe avoided. ‘The sur- 
face of the bladder may now be coated with coloured var- 
nish, to improve the appearance of the preparation. The 
advantage attending a covering of glue or mucilage, over 
the common varnish frequently used, arises from their inso- 
lubility in the alcohol. Objects preserved in alcohol may 
be taken out for the purpose of examining their structure, 
after carefully macerating them in water. 
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PART ITI. 


ON NOMENCLATURE. 


Tue ultimate object which the zoologist has in view, im 
the employment of the preceding methods of investigation, 
is to complete the History of Species. For the full accom- 
plishment, however, of this end, it is not only necessary to 
acquire a knowledge of their structure and functions, but 
likewise of all their mutual relations. This last task can 
only be executed, by calling to our aid the principles of ar- 
rangement, and by distributing animals into divisions or 
classes, according to the characters which they exhibit. At- 
tempts of this kind have been made by numerous obser- 
vers; and the various systems which have been proposed, 
differing from one. another in the characters employed, and 
the divisions recognised, intimate very plainly the difficul- 
ties inseparable from the subject. | 

The methodical investigation and distribution of Ani- 
mals, would be comparatively easy, if the forms and modi- 
fications of the different systems of organs exhibited .con- 
stant mutual relations. ‘Thus, if we consider the organs of 
any system to be in their most perfect state, when they ad- 
mit into their structure the greatest variety of combinations, 
and execute the greatest number of motions or functions, 
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does it happen, that, when we have discovered in any 
species, one system of organs in its most perfect state, 
all the other systems may be expected to be in the same 
condition. The whole history of the animal kingdom con- 
tradicts such expectations of co-existing characters, and 
justifies the conclusion, that, in the same species, one or 
more of the systems of organs may be in a perfect state, in 
co-operation with others which may be considered as im- 


perfect *, 


* It is truly surprising to find such an observer as Cuvier, in the face of 
observations and his own experience, asserting tle existence of this mutual 
dependence of the different organs; or, as he is pleased to term them, the 
necessary conditions of existence. In ‘* his view of the Relations which ex- 
ist amongst the Variations of the several Organs,” (Comp. Anat. vol. i. 
p- 47.), he says, ** It is on this mutual dependence of the functions, and 
the aid they reciprocally yield to one another, that the laws which deter- 
mine the relations of their organs are founded,—laws which have their ori- 
gin in a necessity equal to that of the metaphysical or mathematical laws ; 
for it is evident, that a suitable harmony between organs which act on one 
another, is a necessary condition of the existence of the being to which they 
belong; and that if any one of the functions were modified in a manner in- 
compatible with the regulations of the others, that being could not exist.” 
That such harmony prevails in every species is evident ; but instead of being 
always produced by the same agents in the same state of mutual dependence, 
it is maintained in the midst of a diversity of combinations, by a variety of 
compensating means, which display in the most dtonishing manner, the 
endless resources of the wisdom and power of the Great Creator. 

In illustration of the same views, he adds, ‘‘ an animal, therefore, which 
can only digest flesh, must, to preserve its species, have the power of dis- 
covering its prey, of pursuing it, of seizing it, of overcoming it, and tearing 
it in pieces. It is necessary, then, that this animal should have a penetra- 
ting eye, a quick smell, a swift motion, address, and strength in the claws 
and in the jaws. Agreeably to this necessity, a sharp tooth, fitted for cut- 
ting flesh, is never coexistent in the same species, with a foot covered with 
horn, which can only support the animal, but with which it cannot grasp 
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In order to exhibit the mutual relations of animals, by 
distributing them into groups, the naturalist may employ 
two different methods, which will not, however, furnish the 
same results, or lead to the same combinations. 

If we attend to any system of organs, we speedily dis- 
cover that it exhibits in the different species a variety of mo- 
difications. In some, it exists in its simplest, im others, in 
its most complex form ; and between these extremes, there 
are many conditions distinguished by the presence or ab- 
sence of particular parts, or by equally obvious variations 
of form or structure. In reference to the cutaneous system, 
we have already seen that it possesses hair in some, feathers 
in others, or scales, shells, or crusts, while in many, it is 
destitute of these appendices. We have here both positive 


any thing; hence the law by which all hoofed animals are herbivorous, 
and also those still more detailed laws which are but corollaries of the first, 
that hoofs indicate dentes molares with flat crowns, a very long alimentary 
canal, a capacious or multiplied stomach, and several other relations of the 
same kind.” P., 55. This specious reasoning, would certainly lead to the 
admission of these necessary laws of co-existence, were the statements advan- 
ced correct in all their bearings. But the operations of Nature are not re- 
strained by such trammels. Quadrupeds possessing the common quality of 
being carnivorous, have not all the same number of teeth, nor of the same 
shape, neither the same kind of stomach or intestines. Again, all herbivo- 
rous animals are not hoofed, for many of them are digitated as the hare. All 
hoofed animals have not flat crowned teeth, like the bull, nor pointed teeth 
like the boar, nora simple stomach like the horse, nor deciduous horns like 
the stag, nor a reservoir for drink like the camel, nor digestive organs that 
do not require any like the sheep. Indeed, the number of varieties included 
uinder one species, the number of species belonging to a genus, and the num- 
ber of genera in an order, intimate the variableness of the conditions of co- 
existence, and the absence of those supposed laws of relation, the belief in the 


mathematical necessety of which, has contributed to augment the clumsy fabric 
of modern Materialisin.” ; 
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and negative characters, with which to construct the pri- 
mary divisions. In the first division, subordinate groups 
may be formed, distinguished by the terms Pilose, Plu- 
mose, Squamous, Testaceous and Crustaceous. Each group 
might be farther subdivided by the numerous modifications 
which these cuticular appendices exhibit. If we pursue the 
same course with any of the other systems,—the motive, 
sentient, nutritive or reproductive, each will exhibit peculi- 
ar classes and orders. If we attempt, therefore, to classify 
animals in this manner, we shall obtain as many Natural 
Methods of classification as there are Systems of Organs. 

The advantages attending the classification of animals, 
by the systems of organs they possess, are numerous. We 
are able, in this manner, to comprehend all the modifica- 
tions of form, structure, and function, of which an or- 
gan is susceptible, and consequently to become better ac- 
quainted with its relations and its uses. But, at the same 
time, it would be inconvenient to have so many different 
primary divisions, and to have the characters of a species so 
divided and separated, that for the ght understanding of 
the whole, it would be necessary to consult the divisions of 
eight or ten different classes. This mode of classifying 
animals by their different systems of organs, though the 
only one entitled to the appellation of a Natural Method, 
has scarcely ever been practised by zoologists, unless in 
detached physiological disquisitions. 

If we employ, exclusively, as the basis of our classi- 
fication, any one of the systems of organs, we shall find, 
that having formed a natural genus from the obvious 
marks which it furnishes, it shall contain species differing 
greatly from each other in the characters exhibited by one 
or more of the remaining organs of the other systems. The 
genus Helix of Linnzus, is a natural genus in reference to 
a portion of the cutaneous system, the shell, butit exhibits in 
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the characters of sentient, nutritive, and reproductive sys- 
tems of the species, artificial combinations. Even when 
there is a very close agreement among the species, in re- 
gard to several systems of organs, remarkable differences 
prevail in the functions of others. The genus Lepus, 
universally considered as a natural one, may serve as an 
illustration, by contrasting two of the best known spe- 
cies, the hare and rabbit. These animals so nearly re- 
semble each other in form and structure, that it has puz- 
zled the most experienced zoologists to assign definite 
distinguishing marks*. Yet there are many circumstan- 
ces in which they differ (besides the colour of the flesh, 
when boiled, and their manner of escaping from their foes), 
in reference to the reproductive system. ‘The nest of the 
hare 1s open, constructed without care, and destitute of a 
lining of fur. The nest of the rabbit is concealed in a hole 
of the earth, constructed of dried plants, and lined with fur 
which is pulled from its own body. The young of the hare 
at birth, have their eyes and ears perfect, their legs in a 
condition for running, and their bodies covered with fur. 
The young of the rabbit at birth, have their eyes and ears 
closed, are unable to travel, and are naked. The maternal 
duties of the hare are few in number, and consist in licking 
the young dry at first, and supplying them regularly with 
food. ‘Those of the rabbit are more numerous, and con- 
sist of the additional duties of keeping the young in a 
suitable state of cleanliness and warmth. The circumstan- 
ces attending the birth of a hare are analogous to those of 
a horse, while those of the rabbit more nearly resemble the 
fox. This illustration furnishes a very striking example of 


—_—. 


“ There is a paper by the Honourable Daines BarrinGTon, containing 
an “Investigation of the specific Characters which distinguish the Rabbit 
from the Hare.” Phil. Trans. 1772, p. 4. 
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the danger of trusting to analogy, since very remarkable 
differences may prevail, even where the points of resem- 
blance are very numerous, and justifies us in concluding, that 
in a natural genus there are artificial combinations. 

In the formation of classes and orders from the charac- 
ters furnished by one system of organs, arbitrarily selected, 
we are in danger of being misled, by considering all the 
parts of that system of equal importance to its functions. 
This, however, is very far from being the case. ‘There is 
frequently an intermixture of the organs of different sys- 
tems, so that we are apt to be led away from the one we 
resolved to employ, and to use the characters of the 
organs of another system, which, even in their most perfect 
form, we had deliberately rejected. Thus, in examining 
the gills of fishes, we may confine our observation to the 
number, extent of surface, and mode of attachment of the 
red parts, which are subservient to the purposes of respi- 
ration. But if we extend our observations to the central 
surface of the arches of those with free gills, we enter the 
sphere of the organs of deglutition. Errors of this kind 
are frequently committed even by experienced observers. 

The Natural Method of classifying animals by the dif- 
ferent systems of organs they pessess, being inconvenient 
in its application, and the Artificial Method, consisting in 
the exclusive employment of any one system of organs, 
producing incongruous combinations, a Mixed Method has 
been adopted by many naturalists, which appears to answer 
every useful purpose. The characters which are employ- 
ed in the construction of this last method, are derived from 
all the systems of organs, and the subordinate parts of 
these, assigning as the test of their importance, the extent 
of their oceurrence and of their inflwence. 

The characters which are of wniversal occurrence, are 
to be considered as the distinguishing marks of the subjects 
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of the animal kingdom. These are few in number, and 
nave already come under our consideration *. If we lay 
aside these, and attentively examine the remaining charac- 
ters, we shall find some of them common to extensive 
groups, while others make their appearance in a smal] num- 
ber of species. If we take a hundred species, for example, 
it will be practicable, in many cases, to discover characters 
which are common to nearly fifty of these, but whichare either 
absent or incorporated with other characters in the remain- 
der. We thus obtain two classes of fifty each, the one dis- 
tinguished by a positive, the other by a negative mark. 
If we procure an animal, and wish to determine to which of 
these hundred species it belongs, we first determine its 
class, from its positive or negative characters, and we are 
thus saved the trouble of comparing it with the fifty species 
of the class to which it does not belong. If we subject 
each of these classes to a similar examination as that which 
led to their discovery, we may be able to effect a sumilar 
twofold division, and thus facilitate, in an equal degree, 
the labour of the comparison. Tf we proceed in this man- 
ner, halving every successive division, we shall ultimately 
reach that limited number of species with which the indi- 
vidual we possess can be readily compared. 

It must appear obvious, that, by this mode of classifica- 
tion, a great deal of tedious and useless repetitions will 
be avoided in the descriptions of species, and the enu- 
meration of the marks of genera. The characters of the 
class will comprehend all the properties common to its 
orders, genera, and species. The characters of the order 
will include all the properties common to its genera and 
species. The characters of the genus will include all 
the properties common to the species; and in the de- 
scription of a species, it will only be necessary to enumerate 


* Vol. i. chap. 3. 
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those modifications of character which constitute the peca- 
harities of its vital principle. In giving the characters of 
a species, we are apt to introduce those which are co-exten- 
sive with the genus or order to which it belongs. In the 
enumeration of the characters of what are falsely termed 
by modern zoologists natural genera, such repetitions pre- 
vail to a very inconvenient extent, asd im some measure re- 
tard rather than promote the interests of science. 

The employment of the twofold method of division, by 
positive and negative characters, is so obvious in its expres- 
sion, and so easy of application, that the reluctance which 
many naturalists seem to display m using it, may well excite 
our surprise. It would keep in check that rage for imnova- 
tion, which so peculiarly marks many modern cultivators 
of the science, by assigning the limits within which it might 
be exercised, and it would direct their efforts to fill up the 
blanks which remain, instead of amusing themselves with 
new systems, fabricated one day, and destroyed another. 
This method, however, may be considered as yet in its m- 
fancy, but its adoption appears to me to be the only re- 
medy hitherto devised for checking those fluctuations which 
have deservedly exposed the systems of natural history to 
ridicule ; and for rendering the progress of zoology steady 
and triumphant. 

In selecting the characters by which we are to be guided 
in the formation of classes and orders, there will be some 
room for difference of opinion. ‘This, however, may be 
considerably diminished, by considering that those charac- 
ters which are of easiest detection, and which produce the 
most equal division of species, in all cases, deserve the pre- 
ference. Judging by these rules, the twofold division of 
animals into vertebral and invertebral, is preferable to their 
division into such as have the nervous matter apparent, 
and such as have it concealed or disseminated, 'The one 
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set of characters is easily recognised, and keeps together 2 
great number of animals, in which the systems of organs 
exhibit the same general structure. So apparent, indeed, 
are the characters of the former groups, that they have been 
recognised by AristoTLE, Ray, and many modern authors. 

When we employ a threefold method of primary divi- 
sion, as Linne«us, or 4 fourfold as Cuvier, we are obliged 
to make use of more characters than one in their construc- 
tion, and depart from that unity of principle to which the 
twofold method can exclusively lay claim; in other words, 
it becomes impossible to assign any limits to the number of 
the primary classes. If we employ one character, it must ei- 
ther be positive or negative. The negative is indivisible, but 
the positive is susceptible of inferior arrangement, from the 
numerous modifications of the organs from which it has 
been derived. If, instead of making divisions, from the 
modification of the positive character, or from its negative, 
we make each of our primary divisions from positive charac- 
ters, in that case, their numbers must necessarily equal the 
number of systems of organs which animals possess, and 
the same animal must have a place assigned it in each class 
(or in several of them,)—a method of classification which, 
we have already said, is natural, but which has been de- 
clared inadmissable. 

The primary divisions of Linnaus, which are three in 
number, may serve to illustrate some of these remarks. 

1. Cor biloculare, biauritum ; sanguine calido, rubro, 
(Mammalia, Aves, *.) 

2. Cor uniloculare, uniauritum; sanguine frigido, rubro, 
(Amphibia, Pisces.) 

3. Cor uniloculare, iauritum; sanie frigida, albida. 
(Insecta, Vermes.) 


* Systema Nature. Holmie, 1766, 1%. p. 79. 
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It is here assumed, that a heart exists‘in al! animals, and 
that the modifications which it exhibits, are best adapted for 
the construction of the primary divisions. It was, how- 
ever, well known to Linnaus himself, that the existence 
of a heart in many vermes, had not been demonstrated, 
and that its occurrence was not even probable. If he had. 
resolved to employ the heart as the basis of his classifica- 
tion, he ought to have formed his divisions from the cir- 
cumstance of some animals having a heart, while others 
have nothing analogous to that organ. But, even after 
having made choice of its modifications, we still find him 
departing from that unity of principle which alone is com- 
patible with precision. The heart having two auricles and 
two ventricles, distinguished one class sufficiently from the 
other, in which one auricle and one ventricle only were 
present. In the formation, however, of his third class, he 
has recourse to a repetition of the term wniloculare; by which 
it becomes obvious that it is merely a modification of his 
second class. But it may be said, that this third class is 
distinguished from the second by a negative character zn- 
auritum. It is obvious, however, that the characters wri- 
auritum and inauritum, occupy a subordinate rank to wne- 
loculare, and should mark orders, not classes. It is like- 
wise unfortunate, that this character should be false in re- 
ference to several of the tribes which it imcludes. There 
is a new character introduced into the third class, which 
shews very plainly the obstacles which presented them- 
selves to the author in its formation. The circulating fluid 
of the two first classes, he terms sangwis, that of the second. 
sanies. It appears, however, that this character 1s subor- 
dinate to the one which should have formed an order, as it 
depends not merely cn the unilocular heart, but on the ab- 
sence of an auricle. The coldness of the sanies is similar 
to the coldness of the sanguis of the second class, and >t 
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was not unknown to the author, that the white colour was 
not common to all species of the class. The institution of 
the third class was not here necessary, as the animals which 
it included obviously appeared deserving of holding the 
rank of an order only in the second class. The system of 
Cuvrer, though free from the error of assigning characters 
to classes which do not apply to all the orders included 
under it, (although in the subordinate groups this error 1s 
of frequent occurrence), is still faulty in the employment of 
modifications of positive characters, along with positive and 
negative ones, if the construction of classes of the first degree. 

In the application of the mixed method, by the employ- 
ment of positive and negative characters, it will frequent- 
ly be found difficult to obtain a division into equal num- 
bers of species; one division probably including twice as 
many as the other. This inequality, however, in many 
cases, proceeds from the attention bestowed on the examina- 
tion of one tribe in preference to another, and perhaps from 
the extinction of some species which belonged to the pre- 
sent order of animals. Yet, whether a natural, mixed, or 
artificial method be employed, there is no numerical equa- 
lity among the species included under each of the divisions. 

The various subdivisions which occur in the mixed, or 
indeed in any other method hitherto proposed, can never 
be regarded as co-ordinate, although the terms by which 
they are designated intimate an equality of rank. The 
same characters which form an order or genus among birds, 
are not employed, or rather do not exist, m fishes; the 
orders and genera of which are founded on characters de- 
rived from other sources. There never, therefore, can ex- 
ist that relative subordination of groups, in the different di- 
visions, which many naturalists seem to acknowledge, by 
the anxiety they display to have the same terms placed in 
the same rank of succession, even where there is no neces- 
sity for their employment. Zoologists have not yet ventu- 
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red to form species without individuals; or genera where 
there are no species ; but in a valuable work on fishes, fif- 
teen orders may be observed, instituted and named, which 
have no representatives in nature *. 

In consequence of adopting a single character, derived 
from a particular organ, in the construction of subdivisions, 
these will be found variously related to the different cate- 
gories of animals in the system. Even the positive cha- 
racter of a particular organ on which a division depends, 
will, in many cases, be found so modified in some of the 
subdivisions, by the intermixture with the characters of 
other organs, as to intimate a resemblance to other groups, 
having a rank depending on very different relations. Among 
the bsiiiinalics) the whale, by swimming, intimates its re- 
semblance to fishes, and the bat, by flying, makes an ap- 
proach to 4 bird, although vast differences exist in other 
characters. However numerous the relations of a group 
may appear to be with many others, it is not practicable to 
make these follow one another, in reference to such gra- 
dations or transitions. Whena group is constituted by the 
help of a positive character, it is seldom expedient to con- 
stitute the subdivision from its modification, a positive 
character, furnished by some other organ, being preferable. 
In like manner, a group with a negative character, will be 
subdivided most suitably by the employment of a positive 
one, 

Besides. these remarks, which ate of a very general na- 
ture, it is necessary here to take notice particularly of 
those subdivisions which are employed in Zoology, the names 
by which they are designated, and the rules which are ob- 
served in their construction. 


* «© Histoire Naturelle des Poissons,” par le C.©" Lacepede, Paris, 5 vols. 
4to. 1803. 
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J. SprEcIEs. 


This term is universally employed to characterise a 
group, consisting of individuals possessing the greatest 
number of common properties, and producing, without con- 
straint, a fertile progeny. 

The number of individuals belonging to a species, bears 
no constant ratio to the numbers in other species, even of 
the same genus. In the same species, the number is sub- 
ject to remarkable variations, at different times. ‘These 
changes are either produced by alterations in the physical 
circumstances of their station, or by the diminution or in- 
crease of their foes, their food, or their shelter. 

Differences of character prevail, to a limited extent, 
among individuals of the same species. These tend great- 
ly to embarrass the student in his investigations, and 
have led to the introduction of many spurious species into 
the Systems of Zoology. Some of these differences neces- 
sarily prevail, as the indications of the sex; others are ac- 
cidental, and constitute what are termed Varieties. 


A. Sexual Differences.—'These occur, more or less, in 
all those species in which the male organs are seated on one 
individual, and the female organs on another. In all cases, 
the male is considered as the representative of the species. 
While the female, in some species, differs remarkably from 
the male in external characters, there is still an agreement 
in structure, with the exception of the organs of the re- 
productive system, and the modifications of some parts sub- 
servient to thew functions. When a female individual 
comes under notice, it is frequently very difficult, if not 
impossible, to determine the species to which she belongs, 
where external characters alone are employed. This diffi- 
culty, in the case of birds, meets the student at every step ; 
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but it ina great measure disappears, when the internal cha- 
racters are chiefly relied on. 

In a domesticated state, it sometimes happens, that fe- 
male birds assume the plumage of the male, when they 
have ceased, from old age, to be capable of producing eggs. 
This was first distinctly determined by Joun Hunter, in 
the case of the pheasant and peacock *. Sir E. Home like- 
wise recerds an example of the same change taking place 
in a duck, at the age of eight years+. Mr Tuckrr, and 
more recently, Dr Burrrr, have recorded similar occur- 
rences in the common fowl }. The females of the last species 
in the absence of the cock, may frequently be observed as- 

suming the attitudes of the male, and even, according to 
ARISTOTLE, acquiring small spurs. The same illustrious 
observer adds, that the cock has been known to make up 
the loss of the mother to the brood, by devoting himself 
entirely to the supply of their wants |). 


* «© Account of an extraordinary Pheasant.” Phil. Trans. 1780, and 
republished in An. Econ. p. 63. 
-+ Phil. Trans. 1799, p. 174, where some cases of sexual monstrosity in 
quadrupeds are noticed. 
zt. Mem., Wern. Soc. vol. iii. p.183. In addition to all these species which 
thus change, Biumensacu (Phys. p. 369.) refers to the Pigeon, Bustard, 
and Pipra rupecola; and Becxkstern records the ‘Turkey. 
|| Hist. Anim. ix. 49. The following singular change of character in the 
_ Turkey-cock, came under my own observation four years ago. While two fe- 
_male birds, his companions, were sitting on their eggs, he was in the habit of 
frequenting the nests occasionally. Even after the females were removed, 
along with their young, he resorted to one of the nests, and continued sit- 
ting for several days in succession, scarcely moving away to take food. At 
‘length a dozen of hens’ eggs were put into the nest, and on these he sat 
regularly until they were hatched. When, however, the young chickens 
_began to make a noise, and to break open the shell, he endeavoured to kill 
them with his bill, and throw them out. Only one, indeed, was saved 
from his fury. After performing this tedious task of incubation, he return- 
‘ed to his ordinary habits. 
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These instances of monstrosity, as they occur but sel- 
dom, and chiefly in domesticated animals, present few ob- 
stacles to their systematical arrangement. It is frequently, 
however, a matter of considerable difficulty to determine 
the sexes at an early age, and the young from mature in- 
dividuals of the same species. 


B. Varieties—Although the vital principle of every ani- 
mal is restrained, in all its operations, within certain limits, 
peculiar to each species, these are not so very confined as 
to prevent slight alterations of character from taking place, 
without disturbing the harmony of the whole. 

Individuals of the same species, living in a wild state, 
and exposed alike to the same physical circumstances, rare- 
ly exhibit variations of character to any extent. When, 
however, the individuals of the same species are compelled 
to live in different countries, they are not placed in the same 
physical circumstances. Constitutional efforts will be made 
by each of these groups, to accommodate themselves to the 
conditions of their station, and these will display themselves 
in variations of colour, size, and eyen the form of certain 
parts. 

As domestication subjects animals to the greatest variety 
of changes in their physical circumstances, so it operates 
most powerfully in the production of varieties. These 
take place in obedience to the tendency to accommodation, 
or redundant parts are produced in consequence of excess 
of nourishment. 

Many of these variations are peculiar to individuals, 
while others are permanent, and capable of being transmit- 
ted to the offspring. These permanent varieties in the 
human species, now generally limited to five, the Cau- 
cassian, Mongolian, Ethiopian, American, and Malay, 
have given rise to the belief, that there are several species 
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of the genus Homo. This opinion, however, is now genc- 
rally abandoned. 

When it 1s intended to give a correct and complete deli- 
neation of the character of a species, it is necessary to at- 
tend to the following circumstances : 


1. Specific Name.—This is intended to be used along 
with the name of the genus, to distinguish it from the other 
species with which it may be combined *. It is, therefore, 
usually an adjective, in concord with the name of the genus 
as a substantive ; and expresses some circumstance connect- 
ed with colour, form, habits, station, or distribution. Size 
is seldom resorted to as furnishing a name, in consequence 
of the absence of a fixed standard, and the terms majus, 
minus, parvus, and others of the same kind, are therefore 
seldom employed. 

In some cases, the specific name is a substantive, and oc- 
curs either in the nominative or genitive case, and without 
reference to the gender of the name of the genus. 'This want 
of concord happens, when a species has been long known by 
a distinct appellation, and when this is employed in science as 
its specific name. Thus, in the genus 7’wrdus, while one spe- 
cies is distinguished in the ordinary manner, viz. 7’. torqua- 


* The names of the different divisions, as Species, Genera, and Classes, 
are expressed, by universal consent, in the Latinlanguage. They are cither 
derived directly from that language or from the Greek, in which latter case 
they obtain a Latin termination. Provincial names are excluded as barba- 
rvous. These are frequently difficult to pronounce, harsh in their sound, and 
can scarcely admit of a Latin termination. Where they are not liable to such 
objections, they may be occasionally suffered, yet, for the sake of uniformity, 
they should be used sparingly. 
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fus,another 7’. Merula, furnishes anexample of the exception 
here referred to. When the specific name is in the genitive 
case, it is always derived from the proper name of the zoo- 
logist who discovered it, or who contributed to illustrate its 
characters. Thus, Liparis Montagui, was so named by 
Donovan *, in honour of the late GzEorce Montact, Esq. 
who first detected it on the Devonshire coast. The appli- 
cation of the proper names of zoologists, to the construction 
of the specific names of animals, ought to be restricted to 
those who have illustrated the species. Of late years, how- 
ever, this honour has been bestowed on observers to whom 
the species has even been unknown; and not contented 
with using the names of zoologists, those of wives, frends, 
or patrons, have been extensively employed. 'To bestow 
zoological honours on those who are not interested in the 
progress of science, is ridiculous ; and to neglect the original 
discoverer in order to do this, is base-+. It were better, 
perhaps, to proscribe the practice ; or if it is to be persist- 
ed in, the termination ought not to be in the genitive, but 
the nominative case. In all the exceptions noted in this 
paragraph, it is customary to distinguish them from the 
ordinary specific names, by making the first a capital letter. 

Before concluding these remarks on specific names, it 1s 
necessary to state, that the discoverers of species have the 
undoubted right of imposing the names, and that these 


“ British Fishes, Tab. lxviii. 

+ The motive might be misinterpreted, were I to point out instances in 
which such names have been imposed from weak and selfish purposes. It 
may be of more use to quote the opinions of Linnvs, in reference to such 
honours, as connected with the generic names of plants. ‘* Unicum Bota- 
nicorum premium, hine non abutendum est.”—** Hoe unicum et summum 
premium laboris, sancte servandum et caste dispensandum ad incitamentum 
et ornamentum Botanices.”— Ph. Bot. 170. 
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ought never to be altered. They may have a harsh sound, 
be barbarous, or even absurd, yet all these objections are 
as nothing, when compared with the evils accompanying 
the multiplication.of synonymes. Even without any good 
reason, many naturalists have presumed to change the 
names which the discoverer of the species imposed upon 
them, in order to obtain what appeared to them uniformity 
of nomenclature, or rather for the purpose of increasing 
their own importance. The period is probably not very 
remote, when this mischievous spirit of innovation shall re- 
ceive an effectual check, in consequence of credit being 
attached only to those who develope new characters, and 
not to those who disturb science by the fabrication of un- 
necessary names. Where synonymes have unavoidably 
been created, in consequence of the want of communicatien 
between distant observers, the rule universally known, but 
not equally extensively observed, is to give the preference to 
the name first imposed. 

2. Specific Character.—When a genus contains only one 
species, it is not necessary, even for the sake of uniformity, 
to employ a specific character. Its use is merely to assist in 
discriminating readily the different species which a genus may 
contain. For this purpose, the species, or their descriptions, 
are compared together, in order to discover their most strik- 
ing differences. These essential marks are expressed in one 
sentence, which is added immediately after the specific name. 
Before the introduction of the Linnzan system, this speci- 
fic character was frequently employed instead of the speci- 
fic name. Its inconvenient length, however, was generally 
acknowledged ; so that the substitution of the specific name 
by the illustrious Swede, in references and conversation, 
was universally acceptable to naturalists. The specific 
names were termed by him nomina trivialia ; because they 
frequently had a reference to the accidental, instead of the 
essential, characters of animals. 


154 PHILOSOPHY OF ZOOLOGY. 


Linnaus was disposed to restrict his specific characters 
to twelve words, an example which succeeding naturalists 
have usually imitated. In general, however, all that is ne- 
cessary to be included in a specific character, particularly 
where all the species which are known are accessible to 
our inspection, may be expressed, even within the limits of 
the Linnean rule. Where the characters of a species are 
subject to variation, from sex, age, or season, it is of im- 
portance to employ those marks only which are permanent, 
and common to all the individuals. 

Specific characters necessarily vary with the addition of 
new species. If a genus consists of two species, the one 
constantly black, and the other white, the colour will fur- 
nish the marks for the specific character. Should a third 
species be discovered likewise of a black colour, it will not 
only be necessary to frame a specific character for the third 
species, but to reconstruct a new one for the first. 

3. Specific References.—It 1s usual to add, immediately 
after the specific character, a reference to those works in 
which the species has been described, under whatever name, 
and to arrange the whole in the order of time. It does not 
appear to be worth while to quote those authors who have 
not contributed any thing towards the elucidation of the spe- 
cies, but who have merely copied from others, unless in 
the ease of those systematical works which are generally 
consulted. When references are made without selection, 
much room is unprofitably occupied. 

4. Specific Description.—This includes every circum- 
stance in the history of the species, not previously recorded 
in the characters of the groups in which it 1s included. 
The mature male, during the season of love, is described 
as the standard of the species, with which all the differences 
arising from sex, age, or season, are compared. 
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Il. Genus. 


This division, which is designated by a peculiar title, 
serves as a surname to the species which it includes. 

If we are to consider as a genus, every division by which 
species are distributed into groups, and regard it as only one 
step higher in the scale of our classifications, the number 
of species which it can include will in general be few in 
number. Indeed, if we employ the twofold method of 
division, by positive and negative characters, the lowest 
groups will seldom contain more than two species. When 
genera occur greatly exceeding in species this limited num- 
ber, we may safely conclude, that the structure of the spe- 
cies is imperfectly understood, and that the distinguishing 
characters are chiefly derived from the modifications of one 
organ. 

1. Generic Name.—The term employed to ‘designate a 
genus, is always a substantive in the smgular number, and 
nominative case. In order to avoid all grounds of confu- 
sion, and that the term may lead the mind to no other 
image, primitive words, and such as are appropriated to 
other objects, are carefully avoided. For similar reasons, 
all words indicative of comparison or resemblance, or those 
ending in oides, are rejected. Neither hybridous nor bar- 
barous terms are employed. ‘Those in common use are al- 
most exclusively derived either from the Greek or the La- 
tin *, 

It is somewhat remarkable, that, in mineralogy and bo- 
tany, generic titles should, in many cases, be derived from 
the names of those naturalists who have contributed tc the 


* The ‘* Philosophia Botanica,” Svo, 1751,-6. of Linnmus, may be per- 
used with advantage, on the subject of Nomenclature. Many of his rales, 


however, are empyrical, and have never been attended to by naturalists, 
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advancement of these sciences, while the generic titles of 
animals are never derived from the same source, nor simi- 
Jar honours bestowed on zoological observers. We have 
never heard a satisfactory reason assigned for this adopted 
course of nomenclature, though the practice of Linnzus 
has been quoted by the slaves of authority in its justifica- 
tion. In perusing the work of Lamovrovux, “ Histoire 
des Polypiers Coralligenes Flexibles,” we could not avoid 
being struck with the absurdity of commemorating the 
Mythology of Greece and Rome, by bestowmg upon his 
new-formed genera, the titles of the Nymphs of the Springs 
and of the Sea, instead of the names of PryssonneEt, 
TremBLey, Evuis, and Patras, and a host of other ob- 
servers, whose labours did honour to the age in which they 
lived. 

That the author had no particular dislike to the use of 
proper names as generic titles, appears obvious from his 
genera Elzerina and Canda, in which, however, they are 
applied without judgment *. 

When a generic name has once been bestowed on a weil 
defined group, it ought not to be changed, even although a 


*  J’ai donné 4 ce genre le nom agreable D’Elzerine, parce que celle qui 
je portait, fille de Neas, Roi de l’ile de Timor ou se trouve ce Polypier, est 
citée honorablement dans le voyage aux terres Australes, de Prron et Ly- 
suEUR,” p. 122.—*+ J’ai donné a ce genre le nom de Canda; ainsi, s’appelait 
une jeune Malaise citée dans le voyage de Peron et Lesueur ; ces naturalistes 
ont raporté cette elegante cellarieé des cotes de Timor,” p. 131. Did it not 
eccur to this author, that the claims of the two French naturalists Peron 
and Lesoeur, the discoverers of the species, for the reception of which these 
genera were formed, were preferable to the two Asiatic girls whom he has 
attempted to immortalize in science ? Why are none of the new species dis- 
covered by these observers, named in honour of them, but employed to cele- 
rate thc author's living friends? The names of species which have survi- 
ved half a century, are, in some cases, wantonly changed, and Patras is roh- 
bed to flatter Savicny,—See p. 212. 
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more appropriate term has been discovered. This rule, 
which the most judicious zoologists have uniformly fespect- 
ed, was underrated and violated by several French natura- 
lists, durmg the period of the Republic. It was their 
object, at that time, to make every thing appear to ori- 
ginate in their own nation. The names both of genera 
and species were therefore changed, to suit their pur- 
poses. In Mineralogy, M. Havy has contrived, by de- 
grees, to change nearly all the generic names ; and it is still 
more surprising, that many of these new names are coming 
into use even in this country. In the writmgs of Laczr- 
PEDE and Lamark, such innovations are but too frequent. 
I would be deficient in candour, however, were I not to 
state, that M. Cuvier has, with more propriety, in gene- 
ral, avoided any obvious exhibitions of this national appro- 
priation. Where useless changes are thus produced in no- 
menclature, their authors, and their names, should be over- 
looked. 

It has become customary, of late years, to add, imme- 
diately after the generic name, the name of the author who 
first established it. This is a very useful plan, as it facilt- 
tates research, and guards against the inconvenience of 
synonymes. A few naturalists, in addition to the author of 
the genus, add likewise the names of those who have adopt- 
ed it, and even enrol their own inthe number. Such quo- 
tations, however, are, to say the least, unnecessary. 

2. Generic Character.—As this is intended to distinguish 
the different groups of a higher division from one another, 
in the most expeditious manner, the more obvious and es- 
sential marks only are employed. . Where the previous 
subdivisions have been executed with care, the generic cha- 
racter may usually be expressed in a very short sentence, 
not exceeding the Linnean limits of twelve words. 
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3. Generic Description.—As the generic character is it 
tended solely to facilitate investigation, its requisite brevity 
precludes the possibility of enumerating all the properties 
which the species possess in common. ‘This defect, how- 
ever, is supplied by the description, which is better known 
among naturalists under the denomination of natural charac- 
ter. When this description is full, and constructed with 
due regard to the characters of the higher groups, it saves 
a great deal of repetition im giving the description of the 
species; and, during its composition, unfolds the peculiar 
marks by which they are to be distinguished. It power- 
fully exercises the judgment, and seldom fails to unfold 
new views of the natural affinities of animals, and the mo- 
difications of their several organs. 

In the Linnean System, the divisions of a higher kind 
than genera were limited to two in number, viz. orders and 
classes. Classes constituted the primary divisions, and in- 
cluded orders: these last included the genera and species. 
The modern mprovements of science; and the vast addi- 
tions of new species, have multipled the number of divi- 
sions in the system to an extent greatly beyond the five origi- 
nally employed by the Swedish naturalist. In many cases, 
they exceed twenty in number. In order to give to each of » 
these groups an appropriate title, naturalists have denomi- 
nated them divisions, classes, orders, tribes, legions, families, 
sections, subdivisions, &c. We have already stated the want 
of co-ordination between these groups, and are therefore 
disposed to prefer distinct appellations for each, expressive, 
if practicable, of their essential character, rather than to de- 
signate them by terms, which, while they occur frequently, 
have never the same equivalent expression. 

In the construction of Families, which consist of genera, 
related to each other by certain common properties, the in- 
troduction of new terms is easily avoided, by denominating 
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them by the name of the oldest estabhshed genera, and 
bestowing upon them a patronymic termination, as des or 
dw. The latter is generally preferred as a termination, 
since it never occurs in generic names; while the former, 
being of frequent occurrence, may, if employed, occasion 
mistakes. 

In all these different divisions, it is of importance to ex- 
press briefly, the essential distinguishing marks, in order to 
facilitate research ; and to enumerate all the common pro- 
perties, to avoid the necessity of repetition. 


The observations which have now been offered, lead to 
the conclusion, that Species alone, in the divisions of 
zoology, are permanent, all the others being subject to 
change. The higher divisions are of our own creation, and 
are altered occasionally, to make them correspond with our 
increasing knowledge. The discovery of a few new spe- 
cies, compels us to form sections in a genus, or, instead of 
these, to construct new genera. ‘The old genus, then, be- 
comes a family, and a similar advancement of rank takes. 
place in all the higher divisions. Many of the Linnzan 
genera are now at the head of eight or ten inferior divi- 
sions, and the genera of modern systems, in consequence of 
future discovery, will; in their turn, experience a similar 
elevation. 
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PART IV. 


CLASSIFICATION OF ANIMALS. 


Ir we employ the twofold method of classification recom 
mended in the preceding part of this work, we shall be at 
no loss to obtain the first divisions of the animal kingdom, 
VERTEBRAL and INVERTEBRAL, however great difficulty may 
be experienced in the construction of the subordinate groups. 
‘These two divisions depend, the one on a positive, the other 
on the negative character, and possess the advantage of be- 
ing easily recognized. In this respect, and indeed in every 
other, they have the decided superiority. Any other basis of 
division hitherto employed is faulty, in not including a num- 
ber of common properties, in effecting unnatural separation 
among kindred tribes, or in being founded on characters 
which are merely modifications of some positive quality. 
Without wasting the time of the reader, in dwelling on 
the defects of these different systems, we shall proceed at 
once to an exposition of the characters of the method em- 


ployed. 
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Ii 
VERTEBRATA. 
Vertebral Animals. 


CHARACTER.—ANIMALS FURNISHED WITH A SKULL AND 
VERTEBRAL COL@MN FOR THE PROTECTION OF THE 
BRAIN AND SPINAL MARROW *, 


Descrietion.—The properties which the vertebral ani- 
mals possess in common, are numerous, and clearly indicate 
the unity of the plan according to which they have been 
constructed. In reference to the nervous system, indeed, 
a conformity of character here prevails, which is not obser- 
vable in that, or any other system of organs among the in- 


vertebral tribes. 


1. Cutaneous System.—The skin here appears in its 
most perfect state. It exhibits the cuticle, the mucous 
web, and the corium, in all cases; nor are the muscular 
and cellular webs often wanting. . | 

2. Osseous System.—The bones, which are destined for 
the support of the body, always abound in phosphate of 
lime, and they increase in size, by ihe expansion of their 
cartilaginous basis. The basis of the skeleton may be re- 
garded as the skull, to which are joined the bones of the 
face, on one quarter, and the spine on another. The spine 
consists of vertebrae, with a groove or canal on the dorsal 
aspect, for the reception of the spinal marrow. The limbs, or 


* It may be objected to this primary division of animals into Vertebral 
and Invertebral, that the characters which are employed in their discrimina- 
tion, are derived from modifications merely of the nervous system, instead of 
depending on the presence and absence of particular organs. It would cer- 
tainly appear to be more consonant with the principles of classification which 
have been recommended, to divide animals into such as had apparent nerves, 
and such as were destitute of apparent nerves. Still, however, as there is no 
animal without a nervous system, it would only be employing a different mo- 
dification of the same organs, and one, the limits of which, are less distinctly 
defined. ; 
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extremities, where present, never exceed four in number, and 
are more or less intimately articulated to the vertebral co- 
lumn. 

3. Muscular System.—The muscles in this group of ant- 
mals, are principally supported by the osseous system. 
Those which are destined for the motion of the extremities, 
have their origin and insertion in the bones by which these 
are supported, or in the portion of the skeleton to which 
they are articulated. In this peculiar character, they differ 
widely from the inyertebral animals. 

4. Nervous System.—The peculiar characters of the ner- 
vous system of vertebral animals, have been already given, 
in considerable detail, in the preceding volume,—p. 150. 

5. Digestive System.—The opening of the mouth is al- 
ways transverse, the motion of the jaws being performed in 
the same plane. The liver is always present. 

6. Circulating System.—Lacteals, lymphatics, and veins, 
occur as absorbents, and are aided by a pulmonic auricle 
and ventricle. Where a systemic heart is present, it is al- 
ways in contact with the pulmonic. The blood is uniform- 
ly of a red colour. The kidneys always occur for the se- 
cretion of the urine. 

7. Reproductive System.—The sexual organs are usually 
placed on different individuals, and the females are vivipa- 
rous, oviparous, or ovoviparous. 

The subdivision of the vertebral animals is easily ac- 
complished, from the characters furnished by the Circula- 
ting System. In one group, there is a perfect systemic and 
and pulmonic heart, with warm blood ; while, in the other, 
the heart is more or less defective, and the blood is cold. 


Vertebral Animals with Warm Bloed. 


As the temperature of the body is usually higher than 
the surrounding medium, the skin is either furnished ex- 
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ternally with appendices, or internally with a layer of fat, to 
act as non-conductors of the heat which is generated. The 
regulation of the temperature, to suit the varying external 
circumstances, is effected by the quantity produced, by the 
quantity or colour of the non-conducting substances, regu- 
lating its escape by transmission or radiation. 

The presence of ribs, and a sternum, for the protection 
of the cavity containing the viscera, is universal. ‘The an- 
terior extremity is likewise furnished with scapular and 
clavicular bones. The muscles contain a greater quantity 
of fibrin than in the other classes. The brain ‘occupies the 
whole cavity of the skull, and exhibits several markings on 
its surface *. The eyes are furnished with eye-lids. The 
passage of the nose communicates with the windpipe. ‘The 
cochlea of the ear is present. In many species, whiskers or 
long hairs are placed about the mouth. The intestinal ca- 
nal is distinguished into small and great guts, and supplied 
with gastric, pancreatic, and biliary glands. 

The heart is double, and the circulation is complete. 
All the blood must pass through the lungs before entering 
the systemic heart, to be distributed through the aorta to 
the body. Free air is respired through a windpipe fur- 
nished with a larynx. The lungs are double. The sexes 
are uniformly separate, on different individuals, and inter- 
nal fecundation is requisite. 

The warm blooded animals are divided into Quadrupeds 
and Birds, 


QUADRUPEDS. 


Char.—Ovarium double. 
Des.—The appendices of the skin of quadrupeds consist 
either of hair or scales, and differ remarkably from the 


* Vol. i. ib. 
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feathered covering of birds. The thorax is separated from 
the abdomen by a muscular diaphragm. The pancreatic 
and biliary ducts enter the intestine by a common opening. 
The omentum is always present. ‘There are two occipital 
condyles *. The lower jaw only moves. 


* The spine of quadrupeds, though exhibiting many common properties, 
is subject to considerable variations in the number of the vertebrae of which 
it consists. In the three-toed sloth, the cervical vertebrae amount to nine ; 
while, in the other quadrupeds, their number is limited to seven. In the 
ternate bat there are no caudal vertebra. The following Table, extracted 


from Cuvier’s Somp, Anat., exhibits the number of vertebree in different 
species of British quadrupeds. 


SPECIES. Dorsal | Lum | Sacral Caudat 


ver, vere 
Man, 2 3 = 12 5 5 4 
Common Bat, - - 11 5 A 12 
Great Bat, - - 12 7 3 6 
Horse-shoe Bat, ~ - 12 6 3 12 
Hedge-hog, - - 15 7 4 12 
Shrew, - - . 12 7 3 tT 
Mole, - ‘. - 13 6 7 ll 
Badger, - = - 15 5 3 16 
Otter, = - . 14 6 3 21 
Martin, - - 14 6 3 18 
Weasel, - - 14 6 3 14 
Cat, = : 13 7 3 22 
Dog, - - 13 6 3 22 
Fox, = = 13 7 3 20 
Hare, - . 12 7 A 20 
Rabbit, 3 = : 12 7 9 20 
Common Mouse, - - 12 7 4 24 
Field Mouse, - = 13 v 3 15 
Black Rat, - - 13 7 3 26 
Norway Rat, - - 13 7 4 23 
Harvest Mouse, - - 12 7 3 23 
Water Rat, . - 13 7 4 re) 
Dormouse, - - 13 if 4 24 
Hog, - - 14 5 3 |More than 4 
Stag, - . 13 6 3 il 
Goat, - - 13 6 4, 12 
Sheep, . - - 13 6 4A 16 
Ox, - - - 13 6 A 16 
Horse, - - 18 6 2 17 
Seal, - - - 5 2 12 


Dolphin, - Z 
Porpoise, - = 
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There is usually an obvious difference between the two 
sexes. The neck of the male is thicker, his voice louder, 
his size and strength greater than in the female. 

The more recent examinations of the Marsupial and Mo- 
notrematous tribes, render the more common divisions of 
quadrupeds insufficient for the purposes of systematical clas- 
sification. 'The term Mammalia may still be the appella- 
tive of those quadrupeds which suckle their young ; but it 
must necessarily exclude the Monotremata, the young of 
which, like those of birds, are either left to shift for them- 
selves, or are guided by the mother to suitable food. 


MAMMALIA. 


Char.—The young, after birth, suckled by the mother. 

Descr.—The female is furnished with teats, and the 
mouth of the young is fitted for sucking. There is an ute- 
rus for the perfection of the foetus. The external orifice of 
the seminal canal is single. 


It appears to be necessary, in this place, to take notice, 
more particularly, of the Teeth, as the characters furnished 
by these organs, are extensively employed in the classifica- 
tion of the mammalia. 


1. Structure of the Teeth.—The grinding surface of a 
tooth is termed its Crown, or summit; the portion which is 
concealed by the gum its Root, or Fang ; and the interven- 
ing part, its Body. These three parts are seldom construct- 
ed of the same materials, but are usually formed from the 
different substances which are termed Ivory, Enamel, and 
Cement. 

The Ivory is harder than common bone, of a denser tex- 
ture, and contains less animal matter. It seems to consist 
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of different layers of delicate fibres intimately united, exhi- 
biting remarkable peculiarities in different species. It is 
susceptible of a good polish, and is extensively used in the 
arts. It is principally obtained from the different species 
of elephant and hippopotamus. Some teeth, as the tusks 
of these species, are entirely composed of ivory; while, in 
other species, it is intermixed with the enamel or cement. 

The Enamel is still harder than the ivory; contains less 
animal matter ; and consists of minute fibres, uniformly ar- 
ranged perpendicular to its surface. It never occurs alone, 
but always as a coating to the ivory. 

The Cement is of a softer substance than any of the pre- 
ceding. It contains more animal matter, and is nearly si- 
milar to ordinary bone. It occurs as a coating to the ivory 
and enamel, or filling the interstices of their folds. 

When a tooth, consisting of these three substances, is 
subjected to the action of the fire, the cement blackens first, 
and then the ivory, while the enamel retains a good deal of 
its original whitefess. These effects result from the char- 
ring of the animal matter *. 

2. Formation.—The teeth are formed in sockets in the 
jaw-bones, which are termed Alveoli. In each socket, there 
is a pulpy substance, consisting of gelatine and albumen, and 
liberally supplied with bloodvessels and nerves. This pulp 
is surrounded by a capsule, to which, however, it does not 
adhere, except at the base. This capsule enters inio all 
its sinuosities. From the pulp the ivory is secreted, the 


* On the surface of the tooth, there is sometimes deposited a substance 
termed the Tartar of the teeth. It frequently assumes a yellow colour with 
a smooth surface in the ox and the sheep, and has been ignorantly considered 
as gold derived from the pasture. It is merely a precipitation from the sa- 
liva. Berzexius found it to consist of earthy phosphate, 79.0; mucus, 
not yet decomposed, 12.53; peculiar salivary matter, 1.0 ; and animal matter, 
soluble in muriatic acid, 7.5 = 100.0.—An. Phil. vol. ii. p. 381. 
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external layer being first formed, and the others deposited 
beneath, in succession. The socket of the tooth is left at 
first hollow, owing to the presence of this pulp; and, where 
there are more fangs than one, each encloses a portion of 
the base of the pulp. In proportion as the ivory is secre- 
ted, the pulp diminishes in size, and at last nearly disappears. 

The capsule with which the pulp is surrounded, is mem- 
branaceous, and consists of two layers. The central layer 
secretes the enamel. In some cases, the enamel is spread 
over a uniform surface ; while, in other cases, it penetrates 
the body of the tooth, in the form of tortuous bands, ex- 
tending from the crown to the root, or descending to a li- 
mited depth into the body In the first and last cases, the 
enamel is deposited after the ivory has acquired its form, 
while in those teeth where the enamel extends from the base 
to the crown, both the ivory and enamel appear to be of 
nearly contemporaneous formation. In such teeth, exhibit- 
ed in the rabbit, the growth may be indefinitely extended ; 
so that the wearing down of the crown of the tooth may be 
compensated by the increase at the base. Such teeth are 
of equal thickness throughout ; all the others terminate in 
narrow fangs. 

Considerable difference of opinion prevails with respect 
to the formation of the cement. According to M. TENon, 
it is to be regarded as originating from the ossification of 
the membrane of the capsule. Buaxe viewed it as a de- 
position from the peripheral surface of the capsule; while 
M. Cuvier thinks that it is deposited from the same sur- 
face of the capsule as the enamel. As the cement only oc- 
curs in those teeth where the walls of the capsule are tor- 
tuous, and where the enamel penetrates the ivory in bands, 
the formation of the cement appears to be connected with 
this complex structure, and to obviate an imperfection which 
would necessarily result, if the membrane which secreted the 
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tortuous bands of enamel did not become ossified, as the space 
which it occupied would be left empty by its absorption or 
decay. Instead of this, we find the place of the membrane 
occupied by this osseous cement. In some cases, the ex- 
ternal surface of this membrane encloses spaces which are 
not filled up, as in the case of the horse. This view of the 
matter will be confirmed by a view of the position of this 
cement, wherever it occurs *. 

While the crown of the tooth is forming, the capsule is 
covered with the gum. Towards the termination of the 
process, however, the crown bursts through the gum, and 
is elevated to its proper place, by the farther growth of the 
body and fangs. 

The teeth of the mammalia exhibit very remarkable dif- 
ferences with regard to their duration. The Milk Teeth 
are produced in early life, and fall out before the animal 
reaches maturity. These are replaced by others, which 
continue during the vigour of the animal to old age. Some 
of these Permanent Teeth are not preceded by temporary 
ones, as the back teeth in the jaw, but occupy those spaces 
which have been produced by the growth and lengthening 
of the jaw. These castings and renewal of the teeth take 
place at different times, according to the species. - In the 
elephant, wild boar, and a few other species, the grinding 
teeth are shed and renewed in succession, throughout the 
life of the animal. While the last formed tooth is wearing 
down, another, of a larger size, and suited to the increase 
of the jaw, is forming beneath, to supply its place. ‘These 


* Sir Everarp Home, when speaking of this cement, says, ‘‘ The liga- 
mentous structure on which the third substance is formed, is divisible into 
layers, shewing that it is made up of separate membranes; and, between 
these, small ossifications, in different places, are readily detected.””— Comp. 


Anat. vol. i. 3. 204, 
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successive renewals take place at intervals of several 
years. 

The teeth are usually divided into three kinds, from the 
position which they occupy in the jaw. The front teeth, 
or Incisores, are four in number in each jaw, in Man ; and, 
in the lower animals, however numerous, they are distin- 

‘guished by their insertion in the intermaxillary bone in the 

upper jaw; or, in the lower, by their opposition to the in- 
termaxillary teeth or bone. The Twusks are situated im- 
mediately behind the incisors, and, in man, are four in 
number, or two in each jaw. They are likewise termed 
_Dentes canini, or cuspidati. The grinders, or molares, oc- 
cupy the back part of each jaw. ‘These different kinds of 
teeth usually exhibit well-marked peculiarities. The inci- 
sors have, in general, an even sharp summit, suited for 
cutting. . In order to preserve their sharpness, the outside 
only, im some species, as the hare, is covered with enamel, 
which, being less subject to wear than the inner layer of 
ivory, is kept constantly fit for use. The tusks are in ge- 
neral conical. ‘The crown of the grinders is more extend- 
ed. It is uneven, and wholly covered with enamel, in the 
carnivorous kinds ; while, in the herbivorous, it is flat, or 
the enamel partially distributed. 


The mammiferous animals admit of subdivision, from the 
circumstances connected with the condition of the foetus. In 
one extensive.tribe, the foetus is nourished directly by the 
aérated blood of the mother, received through a placenta ; 
while, in the other, the foetus derives its nourishment from 
the absorption of the glairy fluid with which it is surrounded. 


PLACENTARIA. 


Char.—Uterus furnished with a placenta. 
The nature of the foetal connection with the mother has 
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already been illustrated *. There is not in this tribe any 
pouch connected with the mother, into which the expelled 
foetus is deposited, as occurs in the marsupial animals. 
The young of the placentular animals are more perfect at 
their birth, and consequently less intimately dependent on 
their mother. 

The animals of this division may be subdivided into ter- 
restrial or aquatic; two. groups which are characterized by 
remarkable conditions of their limbs. 


PEDATA. 


Char.—Skin with appendices in the form of hair, or 
spines, or scales. 

Desc.—The posterior extremities are always developed, 
and attached to the pelvis. Rest and sleep are enjoyed on 
Jand, even in those species which seek their food in the wa- 
ter. |, These pedate mammalia are either fingered or hoofed. 


UNGUICULATA. 


Char.—The four extremities terminating in fingers fur- 
nished with nails or claws. 

This condition of the extremities, observed in the finger- 
ed mammalia, gives them a capability of grasping objects, 
of climbing, and burrowing, which the hoofed tribes do not 
possess. In many of the unguiculata, the incisors exist in 
one or both jaws, while in a small tribe they are wanting. 


1. Furnished with incisors. 


Those animals which have tusks are separated from such 
as are destitute of them. 


* Vol. i. p. 402. 
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a. Furnished with tusks. 

The teeth appear to be unfit to furnish characters for 
farther subdivision, until we come to the construction of ge- 
nera. The organs of motion, however, supply their place. 


1. Thumbs fitted to act in opposition to the fingers. 


All the animals of this group have the eyes directed 
nearly asin man. The orbitar and temporal fossz are se- 
parated from each other. The anterior ventricles of the 
brain have digital cavities. The cerebellum is covered by 
the posterior lobes. This division of animals has long been 
subdivided into two orders; the first contaming Man, the 
second the Monkey. 


BIMANA. 


Posterior extremities formed for walking. 

This order contains one genus, consisting of one species, 
Man. 

1. Homo sapiens, 

Man is peculiarly distinguished from all those animals 
which make an approach to him in bodily configuration, by 
his erect position. His head is attached by the middle of 
its base to the vertical spine, and is destitute of those liga- 
ments which serve as its support im the species in which it 
is attached to a horozontal spine. The pelvis is wide, and 
enables the legs to support the trunk more steadily. The 
toes are short, and the great toe is uniform in its position 
with the others ; circumstances which, while they unfit the 
feet for graspmg or climbing, qualify them for supporting 
the body by resting on the ground. For this purpose, the 
sole of the foot and heel are broad and flat,. and their sur- 
face placed at right angles to the vertical direction of the 
body. The muscles are likewise arranged, so as to preserve 
the leg in a state of extension, and give to the calf and 
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thigh their peculiar enlargement and form. If the foot is 
not adapted for laying hold of objects, neither is the hand 
fitted for walking. It is placed in the same direction as 
the arm, and is incapable of remaining in a horizontal posi- 
tion, suited for supporting the body on the ground. It 1s, 
however, well adapted for laying hold of objects by the 
length of the thumb and fingers, and the facility with which 
these oppose each other in the act of grasping. ‘These in- 
dications of the erect posture of man are common to all 
the varieties of the race. The advantages attending this 
position may readily be comprehended, by an examination 
of his intellectual and instinctive powers. 


QUADRUMANA. 


The four extremities are formed for grasping. For this 
purpose, the thumb on the feet, as well as the hands, is ca- 
pable of acting in opposition to the toes. Both feet and 
hands are placed nearly in the direction of the members to 
which they are attached. Neither of them, however, are 
fitted for walking, but both are suited for grasping. The 
manner of life corresponds with this arrangement. 'The 
species live in woods, and are accustomed to climb. 


Simiade. 
Four approximate incisors in each jaw. 
The animals of this group have the transparent point on 
the retina, asin Man. In the Lemuride, a slight fold of 


the retina may be observed, but it is destitute of spot or 
transparent point *. 


* Biumensacn, in reference to this point, observes, ** As I have dis- 
covered this central aperture in the eye of no animal besides Man, except 
the quadrumana, the axes of whose eyes are, like the human, parallel to 
each other, I think its use connected with this parallel direction of the eyes. 
As, on the one hand, this direction of the eyes renders one object. visible to 
both at the same time, and, therefore, more clearly visible ; so, on the other, 
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Grinders twenty in number. 
A. Nails of the fingers and toes, flat and rounded. 


(a.) Destitute of a tail. 

a. Nocheek pouches. The liver, cacum and os hyoides, 
resemble those in Man. 

2, Mimeres (of Dr Leacu,) Chimpanse. There is no in- 
termaxillary bone ; the last joint of the great toe is perfect, 
and the thigh-bone has the ligamentum suspensorium. The 
Simia troglodytes of authors, is the type of the genus. 

8. Sim1a. Orang-Outang. There is here an intermaxil- 
lary bone ; but the last joint of the great toe, and the sus- 
pensatory ligament of the thigh-bone are wanting. The 
Simia Satyrus is the type *. 


b. With cheek-pouches. 
4. Poncos. ‘This genus contains only otie species, from 
the Island of Borneo. 


(s.) Furnished with a tail. With cheek-pouches, and cal- 
lous buttocks. 


a. The last grinders in the lower jaw, with four tubercles. 

5. Cercorirnecus. This genus, which contains many 
species, will probably require to be subdivided. | The 
Kahau of Bornea, C. nasicus, appears to constitute a genus 
apart. 

b. The tubercles in the last grinders of the lower jaw un- 
equal. 

6. Prrurecus. This includes the Magot and Macaques 
of Cuvier, and is distinguished from the following genus, 
by the oblique position and dorsal aspect of the nostrils. 


this foramen prevents the inconvenience of too intense a light, if it is proba- 
~ ble that it expands and dilates a little, and thus removes the principal focus 
from the very sensible centre of the retina.”—JInstitutes of Phys,, Note, 
p. 148. 


* Annals of Phil. xvi. p. 104. 
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7. CynocErHatus. Snout lengthened, with terminal 
nostrils. 


B. Nails compressed, pointed. Thumbs of the hands 
scarcely separate from the fingers. 

8 Harare. Cuistiti. Head round; face flat; but- 
tocks hairy ; destitute uf cheek-pouches. 


Grinders, twenty-four in number, 

A. Tail prehensile. 

a. The part of the tail used to grasp objects naked. 

9. Mycrerres. Head pyramidal. Theos hyoidis has a 
singular vesicular enlargement communicating with the 
larynx. Simia seniculus and Beelzebub of Lin., belong to 
this genus. 

10. Arretes. The thumb of the hand is concealed un- 
der the skin. This generic distinction observable in the 
Simia paniscus of Lin. ; ought probably to be employed to 
form the primary divisions of the quadrumanous animals, 


6. Tail hairy. 
1. Cesus. Thumbs distinct. Simia appella of Lin. 


B. Tail not prehensile. 
12. CatiteTrix. Simia Pithecia of Ly. 


Lemuride. 

Incisors either not four in number in each jaw, or placed 
on a divided line. 

A. Incisors in the lower jaw six in number. 

a. Furnished with a tail. 

13. Lemur. Macauco. The Lemur Macaco is the 
type of this genus. 

14. Ororicnus. The tarsi are here greatly elongated 
and disproportionate. The motions are slow. 
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b. No tail. 
15. Srenors. The summits of the grinders are more 
pointed than in the two preceding genera. 


B. Incisors in the lower jaw fewer than six. 

16. Licnanorus. Lower incisors four in number. No 
tail. 

17. Tarstus. Lower incisors two in number. Fur- 
nished with a tail. 


2. Thumbs incapable of acting in oppositiou to the fin- 
gers. 

The animals which belong to this division, denominated 
by Cuvier Sarcophaga, are incapable of grasping objects 
with the same dexterity or firmness as those which have sepa- 
rate thumbs. They retain the hold of their prey, however, 
by means of their long claws, aided by the pressure of the 
foot upon the object. The eyes are not directed ventrally, as 
in Man. The cerebellum is destitute of the covering of the 
posterior lobes of the cerebrum. The orbitar and tempo- 
ral fossee are united. ‘Their sense of smell is, in general, 
acute. They are chiefly supported by animal food. Their 
jaws have a very limited lateral motion, and their intestines 
arenarrow. They admit of subdivision from their organs 
of motion. 


CHEIROPTERA. 


Furnished with wings. 

The Cheiroptera, consisting of the bats, are peculiarly 
characterised by a naked expansion of the skin uniting the 
anterior and posterior extremities. By means of this ex- 
panse of membrane, the act of flying can be easily perform- 
ed. They walk awkwardly. Their tusks are large, and 
their incisors frequently fall out at an early age. They 
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usually bring forth two young at a birth. They have pec- 
toral mammz, and a pendulous penis. They are crepus- 
cular feeders, and become torpid during the winter. They 
are more closely related to the quadrumana than to any of 
the other groups. 

A. Claws on all the fingers as well as the toes. 

_ The fingers are not elongated, as in the true bats; and 
the membrane which extends on each side, from the head 
to the tail, and embraces the legs and arms, is incapable of 
supporting continued flight. The tusks are notched. The 
incisors in the upper jaw are two in number, notched and 
widely separated. ‘Those in the lower jaw are six, and so 
regularly and deeply divided by the notches, as to become 
pectinated. 

18. GarrorirHEcus. This is the only genus, and the 

Lemur volans of Liy., the only known species. 


B. Some of the fingers destitute of claws. 

This division includes the true Bats, which have the 
boues of the fore-arm and fingers elongated, for the purpose 
of giving a greater expanse to the membrane of flight. 
The fingers, indeed, have here lost their power of seizing 
objects, having become ribs for the support of the wing *. 
The thumb is small and free, with a claw as a hook, by 
which the body is suspended during repose in the roofs of 
caverns. The pectoral muscles are strong, and the sternum 
has a mesial ridge like that of birds, to give to them a great- 
er extent of base. The hind legs are feeble ; and the toes, 
which five in number, are of equal height, and armed with 
claws. They have no caecum. 


“This forma is exhibited in the Plecotus auritus, or Long-eared Bat,’ 
Plate 1, Fig. ‘I. 
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a. Grinders with flat snmmits. Pteropuside. 

19. Prerorus. Fore-finger with a claw. The mem- 
brane between the extremities is deeply notched. The 
tail is either wanting or very short. The fore-finger, which 
is half as short as the middle one, has three phalanges and 
a small claw. The other fingers have only two phalanges 
and no claws. The nose is simple. The ear has no auricle. 
Tongue rough, with reversed prickles. ‘This genus has 
been divided into those without a tail, and those that have 
a very short one. In both sections there are four incisors 
in each jaw. ° 

20. CerHatotes. Fore-finger destitute of a claw. 

This genus is likewise characterised by the lateral mem- 
branes of the wings coalescing" on the back with a vertical 
and longitudinal partition. The only known species is the 
C. Peronii of Grorr. from Timor. | 


b. Summits of the grinders with conical points. No claw 
on the fore-finger. 


(A.) The middle finger with three bony phalanges ; the 


other fingers with only two. 


Nose with appendices. 


a. Nose with warts. 
- 21. Noctirto. Incisors four above, two below. Tail 
short, and disengaged from the interfemoral membrane. 
Noctilio Americanus of Lin. 


b. Nose, with a leaf-like process. 

22. Puyztiostoma. The incisors are four in each jaw. 
On the nose is a transverse membrane. The tongue is 
rough with papilla: towards the end, and is capable of con- 
siderable extension. The lips are furnished with tubercles. 
Covrer giyes the indications of three sections in this genus. 

vol. Il. M 
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i. Such as have no tail, as Vespertilio spectrum of Lin. 
2. Such as have the tail united with the interfemoral mem- 
brane, as Ph. hastatum. 8. Such. as have a tail free from 
the interfemoral membrane, as Ph. crenulatum. 'To these 
may be added the Glossophaga of Geoffroy, represented by 
the Vesp. soricinus of Patuas. 


Nose simple. 


(a.) With a tail. 

23. Motossus. ‘Two incisors in each jaw. | Upper lip 
sunple. The species of this genus, which are numerous, 
were confounded under the Vesp. molossus of GuEL. 

24. Nycrmnomia. Four incisors in the lower jaw. Up- 


per lip deeply notched. 


(6.) No tail. 

25. StENopERMA. ‘The interfemoral membrane inter- 
rupted at the coccyx. ‘Two incisors in the upper jaw, and 
four below. 


(B.) One bony joint in the fore-finger, and two in the rest. 

Nose with appendages. 

(a.) With a tail. 

Tail extending beyond the interfemoral membrane. 

26. Rurnoroma Geor. Forehead with a shallow pit. 
Nostrils. with an obseure plate above. Ears reunited. FR. 
microphyllus. j 

Tail included in the interfemoral membrane. 

27. Rutnotoruus. Nostrils with a complicated mem- 
brane hke a horse-shoe. Incisors two: above, in a cartila- 


ginous intermaxillary bone, and four below. Rh. ferrum 
equinum. 


28. Nycreris. Forehead with a pit. Nostrils with a 


circle of projecting plates. Incisors, four above and six 
below. N. hispidus. 
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(4.) Without a tail. 
29. MrecapeErma. Ears reunited on the crown of the 


head. ‘The interfemoral membrane is entire. Ves. Sppas- 
ma, Lin. 


Nose simple. 
Tail free. 


30. Tuarnozus. Gror. Forehead with a depression. 
‘Two incisors above, and four below. 


Tail united with the interfemoral membrane. 

31. Vesrertitio. Ears separated. Incisors, four above, 
and six below. 

32. Piecotus. Ears reunited on the head. 

The arrangement of the Cheiroptera is still imperfect. 
M. Georrroy has contributed much important information 
regarding their classification, in his various papers in the 
Annales du Musuem. The following species are natives 
of Britain, 


Rhinolophus 

1. ferrum equinum. 

2. hipposideros. 
Vespertilio 

1. murinus. 

2. noctula. 

3. emarginatus *. 
Plecotus 


1. auritus. 
2. barbastella. 


* This speciee was first found in England, near Dover, by M. A Bronc- 
NIART, who communicated it to M.Gzorrroy. Annales du Museum, vol. viii. 
p- 198. Tab. xlvi. In the summer of 1820, I ascertained it to be a native of 
Fifeshire. 
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FER, 


Destitute of wings. 


The absence of wings, confines the progressive motion of 
the Fere to the land or water. Those which are destined 
to live chiefly in the water are incapable of using their 
hind-feet to walk with on the land, and their fore-feet can 
only aid them in crawling. Taking advantage of these mo- 
difications of the motive organs, this tribe may be divided 
into such as have the hind-legs formed. for walking, and 
such as have the hind-legs incapable of walking. 

The ferz chiefly subsist on animal food, which in some spe- 
cies, is mixed with vegetables. Their intestines are slender ; 
and. neither colon nor rectum are greatly enlarged. The teeth 
are formed with prominent points, or so to lock into each 
other, as to be capable of chewing the soft food, or of 
bruising the bones with which it is mtermixed. Where 
much vegetable food is used, the summits of the grinders are 
much flattened ; but where carrion alone is the food used, 
the summits of the grinders are full of sharp eminences. 

The grinders vary in character’so much, as to be capable 
of division inte three sorts. The tearing grinders or faus- 
ses molaires of M. F. Cuvier, correspond in some degree 
to the bicuspides of the human subject. They occur im- 
mediately behind the tusks, and vary in number according 
to the species. They are compressed, with elevated points, 
and are used along with the incisors and tusks, in tearing 
the food. The chewing grinders, or carnassieres-of M. F. 
Cuvier, are placed immediately behind the preceding. 
They are four in number; one on each side in each jaw, 
and are usually the largest.in the row. Their summits are 
flatter, and more extended than the tearing ones. ‘They 
ave subservient to the purposes of chewing. The bruising 
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grinders, the tuberculeuses of M. F. Cuvier, do not ex- 
eeed two in number, and occupy the back-part of the jaw. 
Their summits are flatter than the chewing grinders, and 
they are usually of a smaller size. The larger they are, the 
less carnivorous the species to which they belong *. The 
teats are ventral. 


Toes separate, and the feet suited for walking. Hind 
legs fully developed. 


PLANTIGRADA 


Walk on the soles.of the -feet. 

The toes are five in number}; and the entire sole, 
which is-bare, rests on the ground. ‘There is no ccecum. 
They feed chiefly during the night ; and many of them be- 
come torpid in-winter. 

1. Middle incisors produced ; lateral ones and tusks short. 


a. Two small incisors between the produced ones in the 
lower jaw. No external ear {. 


Five fingers. 
33. Mycae. (Cuvirr.) Snout produced and flexible. 
The Musk Rat, or Desman of Lapland (Sorea moschatus), 


Gm.) is the type. 
34. Scators. (Cuvier) Snout pointed. Sorex aqua- 


ticus, Lin. 


* These descriptions will be better understood, by consulting Plate I. Fig 2., 
where a delineation of the grinders of the badger is given. a is an inside 
view of the teeth of the upper jaw. The tusk is followed by one small, and 
two large tearing grinders. To these succeed one chewing grinder, followed 
by a large bruiser. In the lower jaw 5, the bruiser is small; the chewer 
large, and there is an additional tearer. 
+ There are likewise five fingers, unless in the genus Chrysochloris. 
+ The toes are webbed, enabling the species to swim. In this. character 


they approach the palmated division. 
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Three fingers. 


35. Curysocutonis. (Lacep.) Hair of a metallic bril- 
hancy. Scalpa Asiatica, Lin. 


5. Produced incisors without intermediate small ones. 

36. Erinaceus. Hedgehog. Two middle incisors of 
the upper jaw cylindrical. Back covered with prickles. 
£. Europeus. 

37. Sorex. ‘Two middle incisors of the upper jaw bent 
and notched at the base. Sorex arancus *. 


2. Incisors nearly equal, tusks large. 

Incisors in a regular row. 

38. CenteNEsS. Tanrec. Back covered with prickles 
like a hedgehog. ‘The body, however, is incapable of roll- 
ing up like that animal. ‘There is no tail. HMrinaceus ecau- 
datus, Gm. 

39. Tatra. Mole. Back with hair. <A tail. Six in- 
cisors above, and eight below. The sternum is furnished 
with a mesial crest, to give support to the base of the pec- 
toral muscles. 

The second incisor on each side in the lower jaw, placed 
a little behind the others. 

All the plantigrada already noticed, have the sum- 
mits of the grinders covered with conical points, and feed 
chiefly on insects and worms. In those now to be noticed, 
these three kinds of grinders, which, in the others, can 
scarcely be traced, are very obvious. In the former, the 


* It is probable, that the mole described by Barrineton, from North 
America, will constitute a genus belonging to this section. ‘* There are two 
very long and large cutting teeth in the centre, calculated to fill the vacancy 
in the lower jaw, which eontains only two short cutting teeth, followed im. 
mediately by two long canine ones.”-—Phil, Trans., vol. Ixi, p. 292. 
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clavicles are developed, in those that follow they are im- 
perfect. 

(a.) The three last grinders in each jaw, with tubercular 
or flattened summits. 


Tail about the length of the body. 

Tail prehensile. 

40. Cerco.erres. Snout short, tongue slender and 
extensile. Two tearing grinders. Viverra caudivolula, 


Gm. 


“Tail simple. 

41. Procyon. Raccoon. ‘Nose pointed. Ursus lotor, 
Lin. 

42. Nasua. Coati. Snout elongated. Viverra nasua, 


Ln. 


Tail very short. 
43. Ursus. Bear. Two recent species are known, the 
Brown and White; and two extinct species occur in the 


limestone caves of Germany *. 


(6.) The two last grinders in each jaw, with tubercular or 
flattened summits. 

44, Metres. Badger. <A transverse glandular pouch or 
scent bag, under the tail. MM. Taxus. 


“ Mr Scoressy, when describing the use of the White Bear as food, adds, 
“ The liver, I may observe, as a curious fact, is hurtful, and even deleteri- 
ous; while the flesh and liver of the seal, on which it chiefly feeds, are 
nourishing and palatable. Sailors, who have inadvertently eaten the liver 
of bears, have almost always been sick after it: some have actually died ; 
and the effect on others has been to cause the skin to peel off their bodies. 
This is, perhaps, almost the only instance known of any part of the flesh 
of a quadruped proving unwholesome,”’—Arct. Reg,, vol. i. p. 520. 
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45. Guto. Glutton or Wolverine. A fold under the 
tail instead of a scent-bag. Ursus Gulo, Lin. 

The greater number of the plantigrada burrow in the 
ground, have their fore-legs remarkably strong, and the nails 
of their fingers produced, with a groove below. 


DIGITIGRADA. 


Support themselves in walking on the extremities of the 
toes. 

1. Bruising grinders in each jaw. 

a. Two bruising grinders in the upper jaw. 

Two bruising euncleny in the iorentg jaw. Furnished 
with a small coecum * 

46. Canis. Pupil carci diurnal. This genus includes 
the common dog and its numerous varieties, the wolves and 
Jackalls. 

47. Vutres. Fox. Pupil linear, nocturnal. The specics 
of this genus are more numerous than the preceding. The 
tail is bushy, the nose more pointed, and the scent stronger. 


The upper incisors are not so much notched. They burrow 
m the ground. 


One bruising grinder in the lower jaw. 


Tongue rough. Claws in part withdrawn in walking. 
Viverradee. 

Scent-bag pierced by the anus. 

48. Icunrumon. Five fingers and four toes. The scent- 
bag is large and simple. V. icheumon, Lin. 


49. Ryzmna. (Iliger.) Four fingers and toes. V. 
tctradactyla of Gm. 


* There are usually four tearers above, and three below, on each side. 
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Scent-bag separate. 
50. Viverra. Civet. Scent-bag placed between the 
anus and sexual orifice, divided intotwo. V. civetta, Lin. 
51. GenetTa. Genet. Scent-bag simple and shallow. 


(4.) One bruising grinder in the upper jaw. Destitute 
of a coecum. Body not much thicker than the head. Mus- 
teladze, including the species of the genus Mustela of L1n- 
NUS. 

Two tearing grinders in the upper, and three in the 
lower jaw. 

52. Purorius. Polecat. Bruising grinder in the up- 
per jaw broader than long. Chewing grinder below desti- 
tute of a tubercular surface. Putorius vulgaris. 

538. Mepuitis. Skunk. Bruising grinders as long as 
broad. Chewing grinders below, with two tubercles on 
the inner side. Nails of the toes produced. 


Three tearing grinders in the upper jaw. 
54. Musrera. Martin. Four tearing grinders in the 


lower jaw. M. martis. 


2. No bruising grinder in the lower jaw. 

55. Hyena. Three tearing grinders in the upper, and 
four in the lower jaw, on each side; scent-bag large. 
This genus includes two species, —the Spotted and Striped 
Hyena. 

56. Furis. Cat *. Two tearing grinders in both jaws. 
The sharp eminences of chewing grinders, and the di- 


* The Felis catus, or Wild Cat, which still frequents the remote woods of 
Britain, is probably a different species from the domestic cat, of which it 
has usually been regarded as the stock. The tail of the domestic cat is ta- 
pering, of the wild cat nearly cylindrical. The weight and size of the latter 
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minished number and size of the bruising ones, intimate 
the most sanguinary of animals. The species are nume- 
rous, but ill defined, as the characters have chiefly been 
taken from the colour markings of the fur. 

Dr ForsrEer proposes a very natural division of this 
genus unto Jubate, including the Lion: Aelures, consisting 
of tigers, cats, &c. and Lynces, or those with a brush of 
hairs on the tips of the ears, as the Lynx, caracal, serval, 
&c *, 


Feet webbed, hind-legs adapted for swimming. 
PALMATA. 


The legs are short, and much enveloped in the skin, 
so as to execute on land the motion of crawling, rather than 
running. ‘The pelvis is remarkably narrow, and the hind 
feet approach the tail, and are spread out horizontally +. 
The fingers and toes are connected by webs. The chief 
motions are executed in the water, although sleep and par- 
turition are performed on shore. All their food is from 
the water, and consists of fishes. 


1. Incisors and tusks in both jaws. Condyles of the lower 
jaw retained in their sockets. 


are much larger than the former. The high value which was set upon do- 
mestic cats in the ninth century, as appears from the Welch laws of Howe. 
the Good; the price of a kitten, before it could see, being a penny ; until it 
caught a mouse, twopence; and when it commenced mouser, fourpence ; 
militates against the commonly received opinion. It is probable that the 
domestic kind is originally from Asia. 


* Phil. Trans. 1781. p. 2. 
+ The position of the feet indicates an approach to the tail of the whale, 


as may be seen, Plate I. Fig. 3., in which there is a representation of the 
common seal, with the feet and tail apart. 
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a. With the three kinds of grinders. 

57. Lurra. Otter. Six incisors on each jaw. Tail 
nearly the length of the body. Two anal scent-bags. 
Ladra vulgaris. 

58. Exuypra. Sea Otter. Six imeisors above, and 
four below. Tail much shorter than the body. No 
anal scent-bags: 

I have ventured to remove the Otters from the Pole- 
cats, and unite them with the Seals, with which they so 
nearly agree in their manner of life. The separation of 
the Sea Otter from the fresh-water one appears to be jus- 
tified by the characters which it exhibits. The communi- 
cations of Sir E. Home and Mr Menzies (Phil. Trans. 
1796, p. 385.), unfold several facts illustrative of its ana- 
tomy. 


All the grinders nearly uniform in their appearance. 
Incisors, six above, and four below. 

59. Puoca. Seal. Without external ears. Summits of 
the grinders flattened. Outer incisor on each side in the 
upper jaw large. P. vitulena *. 

- 60. Orarta (Peron). Ursine Seal. With external 
ears. Summits of the grinders conical, External incisors 
small. O. ursina. 


2. Without incisors or tusks in the lower jaw. 

61. Tricnecus. Walrus. The tusks of the upper 
jaw greatly produced, and directed ventrally. These aid 
the animal in climbing upon the rocks and _ice-bergs. 
Only one species is known. 7’. rosmarus. 


* Some seals, as Ph. monachus, are said to have four incisors in each 
jaw, Such will probably-be constituted into a new genus, under the title 
Monachus, 
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The animals of this tribe will probably be held in higher 
estimation at a future period than they are at present. 
The seal yields a considerable quantity of oil, the skin is 
valuable, and the carcase can be converted into manure, 
or adipocire. The last species might even be used as an 
article of food, if modern fastidiousness did not prevent 
the imitation of ancient manners. The seal, which is 
thus so useful, is easily tamed, and herds of them might 
be kept in a partially domesticated state, on many parts 
of the eoast, with evident advantage. The otter, too, 
is easily tamed, and, in a domesticated state, might be 
found useful in catching fish. We pursue the beasts of 
the field with dogs, and the birds of the air with hawks, 
nor would the watery element protect the fishes from the 
chase, were the otter enlisted into our service. 


&. Destitute of tusks. 
GLIRES. 


The animals of this tribe, in the absence of tusks, are 
ill fitted for tearing their food to pieces. ‘The incisors, 
usually reduced to two in each jaw, have their edges sharp, 
placed so as to act against each other, and qualified to nip 
off smali portions of the substances against which they are 
directed. Their jaws, too, are feeble, and they accomplish 
their object by efforts, which are frequently repeated. 
The hind-legs are the longest and strongest, in nearly all 
the species, reducing their progressive motion to a series 
of leaps, rather than steps. ‘The clavicles are seldom fully 
developed. The modifications i this respect, which they 
exhibit, are employed by Cuvier, in the primary distribu- 
tion of the genera, although they exhibit no definite line of 
distinction. 

The intestines are long, and, in many species, there is a 
very large cecum. The brain presents fewer convolu- 
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tions than in the preceding tribes; it is indeed nearly 
smooth. 

1. Summits of the grinders, with’conical processes, cover- 
ed with enamel. The species subsist on animal food, or are 
omnivorous. : 

Incisors with pointed summits. 

Hind feet palmated. 

62. Hypromys. The summits of the grinders are ob- 
liquely quadrangular, with a spoon-shaped hollow. H. leu- 
cogaster of GEOFFROY. 


Hind feet simple. 

(A.) Three grinders in each jaw. 

With cheek-pouchcs. 

63. Cricetus. Hamster. Tail short and hairy. Mus 
ericetus, Lin. 


Without cheek-pouches. 

64. Dirvs. Jerboa. Tail long, ending in a bush. 
Hind-legs remarkably long, so that the animal moves by 
leaping. Mus jaculus, Lin. 

65. Mus. Tail nearly naked. Hind legs of moderate 
length. This restricted genus includes the common mouse 
and rat. 


(B.) Five grinders on each side above, and four below. 
66. Arcromys. Marmot. Social, becoming torpid. 
Mus marmota, Lin. 


Incisors with chisel-shaped summits; the Dentes scal- 
prari of Grew. 

Grinders three on each side in both jaws. 

67. Spatax. Zemni. Fives toes before and behind, 
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with flat nails. Tail and ears short. ‘The eyes are con- 
cealed under the skin. Mus typhlus. 


Grinders four on each side in both jaws. 

(a.) Five fingers. 

Five toes. 

68. Currromys. Aye-Aye. Great toe capable of act- 
ing as a thumb, by opposing the other toes. Incisors 
greatly compressed. Sciurus Madagascariensis, Gn. 

69. Batuyercus. No opposable thumb. ‘Tail very 
short. Eyes minute. Mus marttimus, Gn. 


Four toes. 

70. Pepetres. Hind legs remarkably long, like the 
Jerboa. Nails of the fingers long, those of the toes broad. 
Mus cafer. 


(d.) Four fingers and five toes. Incisors greatly com- 
pressed. 

71. Preromys. Skin expanded into a wing on the sides, 
between the fore and hind legs, enabling the animal to sup- 
port itself for a short time in the air. Sctwrus volans. 

72. Scrurus. Squirrel. No wing. There is in youth 
the rudiments of a fifth grinder in the upper jaw *. 


2. Summits of the grinders flat, and the enamel appear- 
ing partially on the surface. 

The animals of this division are herbivorous. ‘They 
may be still farther subdivided, from the structure of their 
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* It is probable that the genus Condylura of In1cer, including the Sorex 
cristatus, ought to form a new section in this division of the Gnawers, with 
which it is connected, by the absence of tusks. The number of incisors, 
however, and grinders, indicates an affinity with the Fer. According to 
Desmarets (Journ, de Phy. il. 89, p: 225.), it has six incisors above, and 
four below ; fourteen grinders in the upper jaw (in all), and sixteen in the 
lower.—Ann, Phil. xvi. p. 105. 
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‘grinders. In some, these teeth seem, from the distribution 
of the enamel, to consist of two or more teeth joined to- 
gether, as the entire tooth is constructed of transverse and 
vertical plates of enamel and ivory. In the second, the 
enamel is distributed more superficially, covering merely 
the salient and entering angles of the sides, or penetrating 
but a short way into the body of the summit. 

(A.) Enamel in vertical plates. 

Subsidiary incisors in the upper jaw. This division in- 
cludes the genus Lepus of Linnavus, and is peculiarly dis- 
tinguished .by two small incisors, placed immediately behind 
the ordinary ones in the upper jaw. The grinders, which 
are prismatic, are five in number in the lower jaw, and six: 
in the upper, on each side. The imside of the lips and 
cheeks hairy. There are five fingers and four toes. The 
caecum is uncommonly large, with an internal spiral plate. 

73. Lervus: With a tail. Ears large, hind-legs long, 
clavicles imperfect, and a suborbitar space, with the bone 
reticulated. JL. timidus. 

74. Lacomts. No tail. Ears and hind-legs of mode- 
rate size. Clavicles nearly perfect. Suborbitar hole simple. 
Lepus alpinus, Pawias. 


No subsidiary incisors in the upper jaw. 


(a.) Roots of the grinders with fangs. Grinders four on 
each side. 
75. Ecuimys. Body covered with spines.  Hystria 
chrysurus. 
76. Myoxus. Body covered with hairs. Mus avella- 
narius, Lin. * 


* It is probable that these two genera should be associated with the Castor 
and Histrix, in the last division of the genera, with flat-crowned grinders. 
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(d.) Roots of the grinders simple, prismatical. 
Grinders three on each side in both jaws. 


Tail compressed, scaly. 
77. Finer. Ondatra. Feet webbed. Tail long. Cas- 
tor zibethicus, Lin. Has much the habit of the beaver. 


Tail round and hairy. 

78. Arvicoza. Campagnol. Tail about. half the 
length of the body. Mus amphibius, Lin. 

79. Grorycuus. Leming. Tail and ears very short. 
Toes formed for burrowing. This genus differs but little 
from the preceding. M. Cuvier assigns to the former a 
length of tail nearly equal to the body. In the A. amphi- 
bius, he says, “ La queue de la longueur du corps.” In 
the specimens of A. amphibius and A. agrestis, which 
have come under our notice, the tail did not exceed one- 
half of the length of the body. 

Grinders four on each side, in both yaws Clavicles im- 
perfect. Caviadee. 


Five fingers and toes. 

80. Cztocenus. Immediately under the eye, in the 
jaw, on each side, there isa remarkable slit or cavity Mus 
pactra, Lin., or Spotted Cavy. 


Four fingers and three toes. 

Feet webbed. 
_ 81. Hyprocuorrvus. Capibara. Claws remarkably 
large and strong. Cavia capibara, Gn. 


Feet simple. 

82. Cutoromys. Agouti. With a tal. Mus agutt, 
Lin. 
83. Cavra. Cavy. No tail. 
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(B.) Enamel superficial. Four grinders. 

84. Histrrix. Porcupine. Body covered with prickles. 
Tongue covered with spines. Five fingers and four toes. 
The species H. prehensilis and fasciculata having long 
prehensile tails, may be separated from the H. cristata and 
dorsata. 

85. Castor. Beaver. Body covered with hair. Tail 
oval, depressed and covered with scales. Five fingers and 
toes, the latter webbed. One opening for the sexual ori- 
fice and anus, thus making an approach to the monotre- 
matous animals. C. Fiber, Lr. 


2. Destitute of incisors. 

The animals of this division are termed Edentés by. 
Cuvier, although, in some of the genera, both tusks and 
grinders exist. Their toes and fingers are armed with 
very strong claws. They are slow in their motions. 

Furnished with grinders. 

Furnished with tusks. Tardigrada. The toes are con- 
cealed in the skin. 

86. Brapyeus. Sloth. Face short. Grinders cylin- 
drical. Tusks pointed and long. The stomach is divided 
into four pouches, with simple walls. Intestine short, and 
without a coecum. ‘There are two species, B. tridactylus 
or Ai, and didauctylus or Unau, both natives of South 
America. 

87. Procuitus of Iliger. Snout lengthened. Six 
grinders in each jaw. Five nails on each foot. Lips and 
tongue extensile. There is only one species known, £. ur- 
sinus, an accurate representation of which is given in 
Bewicxk’s Quadrupeds, immediately after the figure of the 
brown bear. 


No tusks. Snout produced, 
a. Grinders simple. 
VOL. IT. N 
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88. Dasyrus. Armadillo, Grinders cylindrical, sepa- 
rated from one another.. Tongue smooth, stomach simple, 
and the intestine without ceecum. Five toes. Body co- 
vered with large plates or scales, not imbricated. There 
are several species, distinguished by the disposition of the 
seales. 

89. MrcaruHErium. Grinders contiguous. This is a 
fossil genus, instituted by Cuvier for the reception of two 
species, the skeletons of which have been dug up nn Ame- 
rica. The first is the Megalonoix, of the size of an ox- 
The second, or Megatherium primitivum, is equal to the 
rhinoceros. 


6. Grinders penetrated by canals. 

90. OrycTERorus. Grinders cylindrical, traversed lon- 
gitudinally by a number of small canals. The stomach 
muscular towards the pylerus. Coecum small. Body co- 
vered with hair. O. capensis. 


Destitute of grinders, tusks and incisors. Genuine 
Edentata. No coecum. 

91. MyrmecorHaca. Ant-eater. Body covered with 
hair. ‘Tongue filiform, extensile, moist. Stomach simple. 
M. jubata. 

92. Manis. Pangolin. Body covered with imbricated 
seales. Stomach slightly divided. M. pentadactyla. 


UNGULATA. 


HOOFED QUADRUPEDS. 


The fingered quadrupeds are all capable, more or less,. 
of seizing objects with their extremities, so that their 
fingers and toes are not only subservient to the purposes of 
progressive motion and protection, but of the digestive 


QUADRUPEDS. 195 


system. The extremities of the hoofed tribes are exclu- 
sively employed to support and to move the body. They 


have no clavicular bones. They are all herbivorous. 


PECORA. 

Ruminate. 

The genera of this tribe possess many common proper- 
ties. Each foot consists of two toes, covered with strong 
hoofs, which are flattened on the opposing faces. The two 
metacarpal and metatarsal bones are united, in those ge- 
nera without incisors in the upper jaw, to form the canon 
bone. The vestiges of lateral toes exist. 

The incisors are placed only in the lower jaw, except in 
the camel, and are opposed to an indurated gum. There 
is a space between the incisors and grinders in some species 
containing canine teeth. The grinders are hollowed trans- 
versely, with the enamel distributed in irregular circles. 
The stomachs are four in number, and so disposed, that 
the food from the gullet can enter two of them at pleasure. 
This structure is necessary for the performance of the act 
of ruminating, or chewing the cud. 

The first stomach (venter, rumen, or ingluvies), is called 
the Paunch. It is of the largest capacity, and receives 
the food directly from the gullet. It is imperfectly subdi- 
vided internally into compartments, by muscular bands, 
and its liming is beset with small blunt processes. The 
food in this stomach undergoes little change, and appears 
to be retained merely until the second stomach is fit for 
its reception. 

The second stomach (reticulum), honey-comb, bonnet, 
or king’s-hood, is less than the paunch, and peculiarly 
distinguished by the great number of cells on its central 
surface, like a honey-comb. In this second stomach, the 
food, which passes into it by degrees from the paunch, 1s 

n 2 
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mixed with the drink of the animal, which does not enter 
the first stomach, but is conveyed directly to the second. 
From the reticulum, the food is returned in small portions 
through the gullet to the mouth, to be subjected to masti- 
cation by the grinders, as when first taken mto the mouth, 
it is transmitted, without chewing, to the paunch. When 
properly reduced, it is now conveyed through the gullet 
into the opening of the third stomach. 

The third stomach (omasum), manyplies, tripe or feck, 
is distinguished by numerous longitudinal folds of its iter- 
nal coat, varying alternately in breadth, and having their 
surface closely covered with glandular grains. The food 
in this stomach now begins to change its character, and 
emits an offensive odour. 

The fourth stomach (abomasum), read or red, has an 
internal villous coat, with longitudinal folds. Into this 
stomach the gastric juice appears to be poured, as it is 
here that the milk is found curdled in a calf, and this is 
the only part used as rennet. The food passes from the 
third into the fourth stomach, by a projecting valvular 
orifice *. ’ 

The two first stomachs are analogous to the cheek- 
pouches of some of the apes, and belong exclusively to mas- 
tication. In the young animal, in which mastication is un- 
necessary, these stomachs are of small size. The third 
and fourth are merely full developments of the cardiac 
and pyloric portions of the stomachs of other quadrupeds. 


* The configuration of the gullet, and mouths of the three first stomachs, 
by which the food is guided in these different motions, is well exhibited in 
a drawing of the stomachs of a cow, by Mr Curr, published by Sir E. 
Home, Phil. Trans. 1806, Tab. xv. xvi., and re-published in Comp. Anat, 
Tab. xxi. XXii. 
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Incisors in the upper jaw. 

This natural family of Camelusidee have tusks in both 
jaws, two incisors above, and six below. Hoofs small, and 
covering the upper extremities of the two toes. The cells 
of the second stomach are large, and capable of retaining 
water *, 

93. CamEetus. Camel. Each foot united below by a 
common sole. A dorsal haunch. There are two species, 
C. bactrianus and C. dromedarius ; the former with two 
haunches, and the latter with one. 

94. Aucnuenia. Lama. ‘Toes divided. No dorsal 
haunches. Camelus glama, Lin. 


Without incisors in the upper jaw. 


With horns. Grinders, usually six in number on each 
side in both jaws. 


A. Horns with a cone. The horns consist of an osseous 
cone, or elongation of the frontal bone on each side, and 
covered with horn. The horns are permanent. The 
structure of the cone, which in one is solid bone, and the 
other is full of sinuses, furnishes characters for subdivision. 


a. Cone porous. Eight incisors. 


Horns bent anteriorly. 

95. Bos. Ox. The horns are smooth, and bent ante- 
riorly and laterally. There are several species of this ge- 
nus, the distinguishing characters of which have been very 
imperfectly ascertained. . 


* Linnzus says, *¢ Ventriculus secundus cellulosus pro aqua pura diutius 
asservanda per siticulosa diserta,”—Syst. Nat. 90. That the cells are thus 
employed, has been demonstrated by Sir E. Home, Phil. Trans. 1804, 
p- 357, Tab. xvii. xviii. xix., and Comp. Anat. I. 1651, II. Tab. xxiii, xxiv, 
XEV° 
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Horns bent posteriorly, angular and rough. 
96. Carra. Goat. Witha beard. C. harcus. 
97. Ovis. Sheep. Without a beard. O. aries *. 


b. Cone solid. 

98. Antitore. Antelope. Horns axnulated and spirally 
twisted. 

99. Rupricapra. Chamois. Horns smooth. Capra 
rupicapra, Lin. 'To this genus must be provisionally add- 
ed the Nyl-ghaw (Phil. Trans. 1771, p. 1'70. tab. v.) and 
Gnu. The ruminating animals all possess, in an exquisite 
degree, the sense of smell. This has frequently been ob- 
served of cows, sheep, goats, and the nyl-ghaw. 


B. Horns simple, formed of bone. 

100. Cervus. Deer. Horns deciduous. The horns 
are produced under a soft velvety skin, which ultimately 
dries up, and is rubbed off by the animal. In the spring 
season they are annually shed, a natural separation form- 
ing at the base. They are renewed in the course of a few 
months after. 

In many kinds of deer and antelope, there is a bag on 
each side of the head, situated between the eye and the 
nose, which some have considered as destined to hold the 
tears. The French naturalists, indeed, term them Lar- 
mers. ‘They have, however, no connection with the tears, 
or lachrymal ducts; but their glandular walls secrete a 


* Cuvier says, ‘ Ils méritaient si peu d’etre séparés generiquement des 
chévres, qu’ils produisent avec elles des metes feconds.”— Reg. Ann. I. 267. 
In the Statistical Account of the parish of Urr, by the Rev. James Murr- 
HEAD, it is asserted, that the hybrid produce of the sheep and goat is fer- 
tile, black-faced, and differs little in form from the black-faced sheep. The 
Intercourse is stated to be Common. Vol. xi. p. 66. 


~ 
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‘matter similar to the wax of the ears. (Sce Phil. Trans. 
1804, p. 78.) For want of a more appropriate term, these 
bags may be denominated, in our language, Crumens, 
from the Latin crumenz. In some species, these crumens 
are lined with a hairy cuticle, while in others the cuticle is 
naked. 

101. Cametorarpauts. Camelopard or Giraffe. The 
horns are permanent, as well as the hairy skin by which 
they are enveloped. There is only one species known of 
this singular animal, a native.of Africa. 


Destitute of horns. 
102. Moscuus. Musk. 'Tusks in the upper jaw long, 
and bent ventrally and posteriorly. The males have the 


ag in which is contained the valuable musk. 


BELLU. 


Do not ruminate. 

The animals of this division’ have few characters in com- 
mon. They have usually a clumsy shape, and a thick hide. 
This last character induced Cuvier to term them, Pachy- 
dermata. 

With tusks. 

Hoof entire. In the inside of the hoof are the vestiges 
of two toes. 

108. Eauvs. Horse. Six incisors in each jaw, and six 
grinders. The stomach is simple, coeum long. Cuvier 
has enumerated five species £. caballus, hemionus, asinas, 
zebra, and quagga. The second of these is probably no- 
thing more than a variety of the first. 


Hoof divided. 


Among the genera of this division, some have the prin- 
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cipal hoofs arranged so as to make the foot bifid, the la- 
teral hoofs, where such exist, being useless as supporters 
of the body. In the others the hoofs are irregular, and 
the foot is not bifid. 


A. Foot bifid. 


a. Tusks produced. ix incisors in the lower jaw. Sue- 
side. 


With a tail. 

104. Sus.—Hog. Six incisors above. Grinders simple, 
with tubercular summits. Tusks prismatic. 

105. PyHacocuErus. ‘Two incisors in the upper jaw. 
Grinders formed by the union of cylindrical pieces, united 
by cement. Tusks rounded. A fleshy lobe under each 
eye. Sus Athiopicus *. 


Without a tail. 

106. DicoryLes. Peccary. Incisors and grinders like 
the hog. The tusks do not protrude beyond the mouth. 
In the back of the loins, there is a scent-bag with a small 
orifice which pours out a fetid odour. ‘They have a ca- 
non bone lke the ox. Stomach divided into pouches. 
The two species are natives of South America. 


b. Tusks short. The three kinds of teeth forming an 
uninterrupted line, as in Man. 

107. ANOPLOTHERIUM. Six incisors in each jaw. Twen- 
ty-eight grinders in all. No canon bone. This is an ex- 
tinct genus. The remains of five species have been deter- 
mined by Cuvier, from the gypsum quarries in the neigh- 
bourhood of Paris. 


* The structure of the teeth of this species is well displayed by Sir E. 
Home, Comp. Anat. II. Tab, xxxviii, xxxix. That of the wild-boar, 
Tab. xxvii. 
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B. Feet not bifid. The primary hoofs, which exceed two 
in number, equally serve for support. 

With asnout. Six incisors and two tusks in each jaw. 

108. Tarrr. Four hoofs before, and three behind. 
For a long time, one species only, 7’. Americanus, was 
known. But, of late years, another species, 7’. Malayanus, 
has been identified as a native of the larger islands of the 
Indian Seas. It was first noticed by Mr Marspen, as a 
division of Summatra. There is a good figure of the ani- 
mal in Dr HorsFriEetn’s ** Zool. Researches in Java;” and 
an interesting specimen may be seen in the Royal Museum 
of Edinburgh. 

109. Pateornertum. Three hoofs on each foot. An 
extinct genus, determined by Cuvirr. Many species have 
been established. 


No snout. 

110. Hiprororamus. Four incisors in each jaw, and 
twelve grinders. The three foremost grinders conical, the 
three last with tubercles, the summits of which become bare 
of enamel by detrition. Four hoofs on each foot. H. am- 
phibius. 

111. Hyrax. Daman. Two incisors in the upper, and 
four in the lower jaw. Fourteen grinders in each jaw. No 
tail. Stomach divided into several pouches. Ccecum large, 
and the colon has ccecal appendages. Hyrax capensis. 


No tusks. 


A snout or proboscis. The upper jaw is furnished with 
two large incisors, improperly termed tusks, as they are 
seated in the intermaxillary bones; in the lower jaw there 
are none. Bones of the feet divided into five toes. 

112. Exrepnas. Elephant. Grinders with flat summits. 


There are two distinct recent species, E. Indicus, and E. 
Africanus. 
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113. Mastopon. Summits of the grinders with tuber- 
cular processes, the points of which become flat by the 
wearing down of the enamel and ivory. This is an extinct 
genus, the remains of the species of which are found in the 
debris of large rivers. 


Without a snout. 

114. Rutnoceros. Three hoofs on each foot. Nose 
horned. There appears to be some reason for considering 
the three recent species as the types of as many genera. 
CuvIER assigns twenty-eight grinders to all of them, but 
from the observations of Mr Bet, the R. sumatrensis has 
only twenty-four *. This species has two incisors in each 
jaw. In the R. Jndicus, there are two incisors above, and 
four below, while in the R. Africanus, there are none. The 
skin of the &. Indicus is folded, that of the others is near- 
ly smooth. 


APODA. 


Hind-feet united with the tail in the form of a fin. 

The skin on the body is smooth, and nearly destitute of 
appendices. The fingers are all enveloped in skin, with- 
out a protruded arm, and form a fin or swimming paw. 
They are destitute of separate hind-feet and tail, but their 
place is supplied by a broad horizontal expansion, posteri- 
orly emarginate, which, though differing in direction, serves 
the same purpose as the caudal fin in fishes, and is the 
principal organ of progressive motion. The horizontal 
position of this fin is probably connected with the vertical 
motion of the animal, in coming to the surface, at intervals, 


animal and the cranium. 
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to respire. This fin is usually termed the Tail. ‘There 
are two small bones embedded in the muscles, near the 
anus, which are the only vestiges of a pelvis. They have 
no external ears, the aperture being a small hole. 


HERBIVORA. 


Nostrils terminating in the snout. 

The animals of this group, established by Cuvier, were 
formerly arranged with the Walrus, to which they bear 
some resemblance. Their skin is sleek, and has here 
and there a few hairs. The mouth is furnished with teeth, 
having flat summits fitting them to brouse on sea-weeds. 
The teats are pectoral. 

Swimming paws, with the rudiments of nails. 

115. Manatus. Lamantine. The grinders are eight on 
each side, with two transverse ridges. No tusks. In youth 
there are two small incisors in the upper jaw, which speedi- 
ly fall out. The stomach is complicated, the coecum 
branched, and the colon swollen. T'richecus manatus of 
Linnzvs, is the only well established species. 

It is probable that this animal, or some of the other 
species of the tribe, with pectoral teats, may have given 
rise to the belief in the mermaid. The lamantine is said 
to carry its young between its paws, and, when viewed in 
this attitude, it would furnish materials for the imagina- 
tion to form those exaggerated pictures, which have from 
time to time been communicated *. 


* The Lamantine occupies a place in the British Fauna, as a straggler. 
Mr Stewart, in his Elements of Nat. Hist. I. p. 124., states, that ‘ The 
carease of one of these animals was, in 1785, thrown ashore near Leith. It 
was much disfigured ; and the fishermen extracted its liver, and other parts, 
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Without the rudiments of claws. 

116. Hanricora. Dugong. Grinders, twelve n num- 
ber, three on each side. Two incisors above, and the ves- 
tiges of several small ones below. The structure of H. 
Indica, the only well established species, has recently been 
ably unfolded by Sir E. Home, in the three papers 
which he has communicated in the Philosophical Trans- 
actions for 1820, Part. II., with finished delineations by 
Mr Curr. 

117. Ryrina. Syren. One grinder on each side. 
Lips whiskered. The only ascertained species of this ge- 
nus inhabits the north-western coasts of America. 

This singular group of herbivorous apodal mammalia 
probably consists of many more species than those which 
have hitherto been described. 


CETACEA. 


Nostrils opening on the crown of the head. 

The skin is smooth and glossy. The cuticle resembles 
a piece of oiled silk cloth, and the corium is thick, and 
consists of vertical fibres. The stomach is complicated. 
The larynx forms a tabular projection across the pha- 
rynx into the canal of the nose*. The bronchial termina- 


from which a considerable quantity of oil was obtained.” Mr Stewart has 
since informed me, that it came ashore at Newhaven, in the harvest season. 
Though it had been dead for some time, and was in a putrid state, he was 
able to satisfy himself with regard to the species, 


* When whales come to the surface to respire, they produce a hissing 
noise, and a column of vapour arises, sometimes to a considerable height. 
When expiration happens to take place, before the head has actually reached 
the surface of the water, some spray may also be thrown up. This, how- 
ever, is seldom the case; hence the term blow-holes, instead of spout-holes, 
to express the nostrils, is more appropriate. The term nostril, indeed, may 
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tion of the trachea is not bifurcated. The teats, two in 
number, are situate on each side of the vulva. 
Palate covered with baleen. 

The baleen, improperly termed whalebone, is too well 
known in commerce to require any description. It occurs 
in the form of sub-triangular plates, with the free edge 
fringed towards the mouth, the fixed edge attached to the 
palate, the broad end fixed to the gum, and the apex to 
the middle of the arch. These plates form a series on 
each side, and are placed transversely at regular distances. 
Their use is to strain the water, which the whale takes into 
its large mouth, and to retain the small animals, on which 
it subsists. There are no teeth, and the throat is narrow. 
External opening of the blow-hole double, with an inter- 
nal septum. 


Back furnished with a protuberance or fin. Piked 
whales *. 

118. BauenorrEerA. Pectoral skin folded longitudi- 
nally, and capable of inflation. The species of this genus 
are very unperfectly determined. The B. musculus, or 


be objected to, on the supposition that whales have not the sense of smell, 
neither olfactory nerves, nor holes for their passage. This, however, is 
perhaps not strictly true. On the 26th July 1816, being on board a sloop 
in the Irish Channel, a large flock of grampuses were sporting immediately 
around us. ‘The master asserted, from his former experience, that a little 
bilge-water would put them to flight. The experiment was tried, and the 
pump had made but a few strokes, when the whole disappeared, I may al- 
most say, instantaneously, and rose to blow at a considerable distance. In 
the Dugong, according to Sir E, Homr, “ there are orifices in the crebriferm 
plate of the skull, for the olfactory. nerves.”—Phil, Trans. 1820, p. 153, and 
Honrer assigns the sense of smell to the Baleen whales, Phil. Trans. 1778, 
where some judicious observations on the structure and economy of whales 
may be found. 


* So named by Srpsaxp, on account of the pike or process on the back. 
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round-lipped whale (ScorreszBy’s ‘ Arctic Regions,” tab. 
xu. fig. 2.), and B. rostrata, or sharp-nosed whale (Hun- 
Ter, Phil. Trans. 17'78, tab. xx.), may be regarded as 
distinct. 

119. Puysatis. Finner. Without pectoral folds. 
The longest of the whales reaching to 100 feet. The 
most difficult to capture. 


No dorsal fin. 
120. Batawna. Common whale. Under lip whiskered. 
Head very large. 


Destitute of baleen. One external opening of the nos- 
trils. 

A. Nostrils double within, being divided in the skull by 
a bony septum. 

Teeth in the mouth. 

The following interesting remarks are made by Hun- 
TER (and copied by Sir E. Home into his Comp. Anat. 
i. 261.), on the dentition of whales. ‘“ The situation of 
the teeth, when first formed, and their progress afterwards, 
as far as I have been able to observe, is very different in 
common from those of the quadruped. In the quadruped, 
the teeth are formed in the jaw, almost surrounded by the 
alveoli, or sockets, and rise in the jaw as they increase in 
length ; the covering of the alveoli bemg absorbed, the al- 
veoli afterwards rise with the teeth, covering the whole 
fang; but in this tribe the teeth appear to form in the 
gum, upon the edge of the jaw, and they either sink in 
the jaw as they lengthen, or the alveoli rise to inclose 
them; this last is most probable, since the depth of the 
jaw is also increased, so that the teeth appear to sink deeper 
and deeper in the jaw. This formation is readily disco- 
vered in jaws not full grown; for the teeth increase in 
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number as the jaw lengthens, as in other animals. The 
posterior part of the jaw becoming larger, the number of 
teeth in that part increases, the sockets becoming shallower 
and shallower, and at last being only a slight depression. 

*‘ It would appear that they do not shed their teeth, 
nor have they new ones formed similar to the old, as is 
the case with most other quadrupeds, and also with the 
alligator. I have never been able to detect young teeth 
under the roots of the old ones; and, indeed, the situation 
in which they are first formed, makes it, in some degree, 
impossible, if the young teeth follow the same rule in grow- 
ing with the original ones, as they probably do in most 
animals. 

‘* Tf it is true that the whale tribe do not shed their teeth, 
in what way are they supplied with new ones, correspond- 
ing in size with the increased size of the jaw? It would 
appear, that the jaw, as it increases posteriorly, decays at 
the symphysis, and while the growth is going on, there is 
a constant succession of new teeth, by which means the 
new formed teeth are proportioned to the jaw. ‘The same 
mode of growth is evident in the elephant, and in some de- 
gree in many fish ; but in these last, the absorption of the 
Jaw is from the whole of the outside along where the teeth 
are placed. The depth of the alveoli seems to prove this, 
being shallow at the back part of the jaw, and becoming 
deeper towards the middle, where they are the deepest, the 
teeth there having come to the full size. From this for- 
wards they are again becoming shallower, the teeth being 
smaller, the sockets wasting, and at the symphysis there 
are hardly any sockets at all. This will make the exact 
number of teeth in any species uncertain *.” 


* Phil. Trans, 1788, p. 398.. 
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The examination of the teeth of two individuals of the 
common porpess, before I had perused the preceding ob- 
servations of Hunrer, had induced me to adopt a diffe- 
rent opinion with regard to the growth of the jaw, and to 
conclude, that it enlarges at the symphysis as well as at 
the base. In one of the individuals, which was only about 
three feet im length, there were twenty-five teeth apparent, 
and one before and another behind, underneath the sur- 
face of the gum, in each side of the upper jaw, and twenty- 
four in the under, and one not come through the gum in 
front. In the other specimen, which was a pregnant fe- 
male, five feet three inches in length, there were on the one 
side of the upper jaw twenty-three perfect, and two uncut 
ones in front, and on the other side, twenty-six perfect, and 
three imperfect ones before. In the lower jaw there were 
twenty-one perfect, and three imperfect ones on the one 
side, and nineteen perfect and four imperfect ones on the 
other. ‘There are two incisors in the intermaxillary bones. 

In these examples, the uncut teeth at the symphysis, ex- 
actly resembled the uncut teeth at the base of the jaw. and 
like them, were much smaller than those towards the mid- 
dle. Indeed, when we view the shallowness of the groove 
containing the sockets of the teeth at both ends of the jaw, 
and the diminished size of the teeth, together with the 
depth of the alveolar groove and the greater size of the 
teeth in the middle of the jaw, there is sufficient reason to 
conclude, that the first formed teeth are those in the mid- 
dle of the jaw, that the jaw lengthens at the symphysis and 
at the base, and that the new teeth formed at these places 
are the smallest, and that there is no absorption. Those 
teeth which have not cut the gum in the fore part of the 
jaw, are every way analogous to the uncut ones at the base. 
This lengthening of the jaw gives to the aged individuals 
a more preduced snout. Some observers have stated, that 
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the teeth of the porpess are loose in their sockets, while 
others assert that they are fixed, the former having examin- 
ed old, the latter young individuals, or even different parts 
of the same jaw, the middle teeth being fixed, the others 
loose. 


With a dorsal fin. 

121. Dexeninus. Teeth numerous in both jaws. This 
is an extensive genus, which Cuvier has proposed to sub- 
divide into the beaked species (Delphinus), and the short- 
nosed species (Phocwna), the former represented by the 
Dolphin, the latter by the Porpess. 

At Plate I. fig. 4, there is a representation of the Por- 
pess, D. phocena. Fig. 5. represents the teeth, @ one nm 
the middle of the lower jaw, and } one in the middle of 
the upper jaw. Among the British species, some have 
compressed and obliquely placed teeth, as the phocena,— 
subulate, as the delphis,—conical, as the orca and melas *, 
—and truncated, as the ¢runcatus. It is probable, that 
the incisors in the upper jaw are limited to two, as in the 
porpess. 

122. HyrEroopon. Bottle-nose. Two small teeth in 
front of the lower jaw. WH. bidens. See Hunter, Phil. 
Trans. 1778, Tab. xix +. 


No dorsal fir. 
123. DeveninarTerA. Beluga. D. albicans. This 
whale is remarkable for the whiteness of its skin, all the 


others being black on the upper parts. (ScorEssy, Arc. 
Reg. Tab. xiv, 


* The Delphinus gangeticus of Roxpurceu (Asiatic Researches, vol. vii., 
and Phil. Trans. 1818), belongs to this group. 


++ Hunter gives the lower jaw in one place, and the upper in another, as’ 
the station of the teeth, 
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No teeth in the mouth. 

124. Monopon. Narwal. Although there are no teeth 
within the mouth, there is a straight tusk, projecting an- 
teriorly from the left upper lip, spirally twisted, sinis- 
trally solid at the free extremity, and tubular where it is 
inserted in the skull. Within the skull, on the other side, 
appears the rudiments of a second tooth. 

This second tooth, on the right side, a figure of which, 
belonging to a male, we have given in Plate I. fig. 6., is 
solid throughout, spirally twisted dextrally in a very slight 
manner, blunt, and somewhat puckered at the apex, bent 
a little towards the base, the face of which is oblique, 
smooth in the centre, and uneven towards the margin, and 
bordered by a ring of tubercular eminences. The cavity 
containing this kind of tusk, is, in some cases, closed with 
bone in front. Sir E. Home denominates this body a 
milk tusk (Phil. Trans. 1813, p. 128.), and more re- 
cently (Phil. Trans. 1820, p. 147.), has concluded, that 
“as the permanent tusk in the narwhal begins to form 
ina direct line immediately behind the origi of the 
milk tusk, the great purpose of the milk tusk is evi- 
dently to open the road for, and to direct the course of 
the permanent tusk, till it is completely pushed out by it.” 
This opinion appears to us to be untenable. The blunt 
point, the curved base, and its tuberculated margin, are ill 
suited to its character as pioneer. There is, besides, no 
evidence that these milk-tusks are ever shed, that perma- 
nent ones are formed behind them, or that the sinistral 
protruded tusk was ever preceded by any other. The cir- 
cumstances of the case rather render it probable, that this 
body is a nucleus or support to the pulpy substance which 
secretes the tooth, that it is absorbed at an early period 
when a tusk is formed, but remains in its place when no 
tusk has been developed. An examination of the denti- 
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tion of very young narwals, can alone determine the truth 


of this conjecture. 


B. Blow-hole single, without a bony septum. Teeth in 
the lower jaw. 

125. PuysetEr. Spermacete. No elevated fin on the 
back. The Ph. macrocephalus and Catodon, are the two 
species which constitute this genus. 

126. Tursto. A high dorsal fin. VT. vulgaris and 
microps, are recognised species. 


MARSUPIALIA: 


Uterus destitute of a placenta. 

In all the animals of this division, the uterus is complex; 
such as has been already described *. The young at birth 
are blind, and remain a long while dependent on the mo- 
ther. They are either deposited in a ventral pouch con- 
taining the teats, or they attach themselves to the mother 
by their feet and tails. The ventral pouch and teats are 
supported by two bones, which are attached to the os pubis, 
and project along the abdomen, on the central side of the 
teeth. In these, the muscles belonging to the pouch 
and teats have their origin. These marsupial bones have 
likewise peculiar muscles attached to them, for the regula. 
tion of their own motion on their jomt at the pubis. The 
scrotum of the male is placed in front of the penis. 

In general habits, the marsupial animals bear a near re- 
semblance to the glires, although, in the arrangement of | 
their teeth, some of the genera approach the fera. 


All the toes of the hindfeet free. 'The uterus is double, 


* Vol. I. p. 397. 
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and the penis is bifid, to correspond with the two ora tincee. 
The corpora lutea are glandular. 


With tusks. 
In these, the tusks are long, the incisors small, and the 
‘grinders have conical points,—the usual characters of in- 

sectivorous animals. The great toe is without a nail. 

127. Dipetrnis. Opossum. Incisors, ten above, and 
eight below. . Tail: prehensile. The great toe capable of 
acting asa thumb. The pouch in some of the species is 
perfect, as D. opossum, while in others, its place is marked 
by a fold of the skin on each side, as the D. philander. It 
is probable that the discovery of other characters may in- 
duce naturalists to divide them into distinct genera. The 
D. palmata, in which the feet are webbed, constituting the 
genus Cheronectis of In1cER, is too little known to admit 
of classification. 

128. Dasyurus. Incisors, eight above, and six below. 
Two species, D. cyanocephalus and D. ursinus, are des- 
cribed and figured by Mr Harris m Lin. Trans. ix. 


p. 174. Tab. xix. 


A. Without tusks. 

129. Puascotomys. Wombat. Two long incisors in 
each jaw. Grinders with two transverse ridges on the sum- 
mit. Herbivorous. Coecum large, with an appendage. 
No tail... Ph. ursina. 


First and second toes of the hind-feet closely united as 
Sar as the claws. 


A. With tusks. . 
With tusks in both jaws. 


130. Prrametes. Incisors, ten in the upper jaw, and 
six in the lower. P. nasutus. 
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Without tusks in the under jaw. 

a. The great toe capable of acting like a thumb. ‘Two 
long incisors in the lower, and six in the upper jaw. The 
rudiments of tusks sometimes visible in the lower jaw. 

131. Peraurus. Winged. The skin at the sides be- 
tween the fore and hind legs expanded, fitting for partial 
flight. Didelphis pelaurus of Suaw. Probably the D. 
pygmea of the same author may warrant the reception of 
the genus Phalangista of Hicrr. 

132. Batantia. Without wings, 3B. lemurina. 


b. Wanting the great toe. 

133. Hypsyrprymnus. With a long tail. Incisors in 
the upper jaw six, in the lower two. HH. minor, or Kan- 
garoo-rat. 

134. Koata. No tail. Lower jaw with two long inci- 
sors, the upper with two long and some lateral short ones. 


B. Without tusks. The corpora lutea are glandular ; 
the uterus has one os tincee, and the penis is entire. 


135. Macrorus. Kangaroo. Hind-legs remarkably 
long. ‘The M. major from New Holland, is the only spe- 
cies whose history is well known. 


MONOTREMATA *. 


Quadrupeds which do not suckle their young. 


The snout is produced and destitute of hair. The toes 


* Moyes unus and tentew foramen, a name given by Gzorrroy, in reference 
to the union of the openings of the urinary and sexual organs with the 
anus, to form one aperture. 
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are five on each foot, armed with strong claws. On the 
hind-feet of the male, there is a hollow, conical horny pro- 
cess at the setting on of the heel, which acts as a sheath to 
an awl-shaped bone. This bone has a narrow slit in the 
apex, is hollow throughout, and terminates in a flask-shap- 
ed bag, that rests on the ligaments of the bones of the foot. 
In the ornithorinchus, it is placed on the external and pos- 
terior sides of the leg. Sir Jonn Jamison, by whom this 
structure of the spur (as it is improperly called,) was first 
brought into notice, observed, that the bag at the base con- 
tained a venomous fluid, which, upon the spur being pres- 
sed, squirted through the tube. His own servant suffered 
severely from a puncture with this venomous appendix *. 
The teeth are composed of vertical horny fibres. There 
are no external ears. The sternum is destitute of the en- 
siform process. The clavicles are united into a broad bone 
(which at first might be mistaken for the sternum), emar- 
ginate at the anterior extremity. The dorsal extremity of 
the scapula is imperfect, the clayicular edge is expanded, 
and scarcely touches the sternum. ‘There are vestiges of 
marsupial bones. 

It is in the reproductive organs, however, that the pecu- 
liarities of the tribe are conspicuously displayed. The pe- 
nis gives passage to the semen alone, the urine being pour- 
ed into the termination of the rectum+. In the female, 
there are no teats, The ovaria are double. Their surface 
is more uneven than in the mammalia. The corpora lutea 


* Lin. Trans. xii. p. 5843 and a notice of some observations by Dr 
Buainvivte, Ann. Phil, x. p. 112. 


++ In the ornithorinchus, the seminal urethra terminates in two openings 
corresponding with the two oratincez. Inthe Echidna, the primary orifices 
are four in number, with a circle of minute ones around each, leading us to. 
expect (if analogy can be trusted) four uteri or oviducts in the female. 
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are imbedded, but they appear rather in the form of simple 
cavities in the substance of the ovarium, than glandular 
bodies like those of the mammalia *. The oviducts suffer 
an enlargement in their course, and terminate by separate 
openings in a common passage with the urine. 

It does not yet appear in what manner the ovum is per- 
fected. According to Sir Joun Jamison, “ the female 
is oviparous, and lives in burrows in the ground +.” Ac- 
cording to Sir E. Home, to whom we owe nearly all the 
accurate information we possess, relative to the structure 
of the marsupial and monotrematous tribes, “‘ the yolk-bags 
are formed in the ovaria; received into the oviducts, in 
which they acquire the albumen, and are afterwards im- 
pregnated. The foetus is aérated by the vagina, and hatch- 
ed in the oviduct, after which, the young provides for it- 
self, the mother not giving suck t.” All these, however, 
must be viewed as mere conjectures, scarcely warranted by 
the appearances of the organs which have been examined. 

If these animals are oviparous, and we can scarcely en- 
tertain a doubt on the subject, as the eggs have been trans- 
mitted to London, it would be interesting to know the 
manner of incubation, and whether oviparous or ovovivi- 
parous, the kind of.food by which the young are nourished 
immediately after birth. 

There are only two genera known, the species of which 
are natives of New Holland. 

136. OrnirHorincuus. Duck-bill. Snout produced 


* The form of these cavities has induced Sir E. Home to term them yolk- 
bags. (Phil. Trans. 1819, p. 236.) They differ, however, from the organs so 
named in birds, in not being external and pedunculated, while they agree 
with the corpora lutea in their imbedded station. In the kangaroo, he as- 
signs the office of producing the ovum to the corpus luteum, and the yolk ta 
the oviduct, while the uterus furnishes the albumen. 

+ Lin. Trans. xii. p. 585. + Phil, Trans. 1819, p. 238. 
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depressed. Two corneous grinders in each jaw. Cheek 
pouches. O. paradoxus *. 

137. Ecutpwa. Snout produced rounded, palate and 
tongue covered with reversed corneous processes. Without 
cheek-pouches. 'T'wo species have been figured by Sir E, 
Home, E. hystrix and setosa +. 


Quadrupeds are usually preserved in a dried state in a 
museum. When the specimen intended for preparation is 
procured alive, it ought to be killed by pithing, which con- 
sists in passing a sharp instrument between the skull and 
first vertebra, so as to divide the spinal marrow. In small 
animals, the puncture of a needle will be sufficient. When 
quite cold, the process of jlaying may be begun. ‘The 
skin is opened by a longitudinal incision along the side, 
and carefully separated from the subjacent parts, as far as 
practicable. ‘The nearest hind-leg is now detached from 
the body by the separation of the joint at the pelvis, and 
by reversing the skin over its surface, an opportunity is 
given to remove the flesh from the bones, even unto the 
setting on of the toes. The tail is next separated at the 
rump, and the disengaged skin, now easily reversed, will 
allow the operator to remove and clean the bones of the 
other hind-leg. The skin is now to be pulled over the body 
towards the head, separating in its course the cutaneous 
muscles and the fore-legs, and over the head, to the nose 
and mouth, separating the ears by their base, and preserv- 
ing the eye-lids. ‘The carcase is disengaged from the head 


* Its structure is described by Sir E. Home. Phil. Trans. 1802, p. 67. 
+ Phil. Trans. p. 348. Tab, x. and xiii. 
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at the atlas. ‘The whole flesh, (with the tongue and eyes,) 
is now removed from the head, and the brain scooped out 
by a gauge, through the foramen magnum, enlarged to a 
suitable size. When the whole flesh is removed, and as 
much of the fat as possible dried up by means of saw-dust 
or bran, the fleshy side of the skin, all of which, being now 
exposed, is to be covered with the lather of the arsenicated 
soap. The skin is now ready for stuffing. 

A piece of softened iron wire is now fixed in the skull, and 
the other end extends, backwards, a little farther than the 
original length of the animal. This wire is a substitute for 
the vertebral column. A thin layer of tow or cotton is 
placed over the skull, the orbits of the eyes, cheeks, and 
throat are filled up with the same material, and artificial 
eyes are placed in the proper position *. The projecting 
vertebral wire is now to be covered with tow, to nearly the 
original thickness of the neck of the animal, and the skin 
of the head and neck returned to its natural situation. 
Pieces of wire are now to be fixed in each leg at the toes, 
extending a little beyond the soles, and continued the whole 
length, making them project beyond the heads of the 
humerus and femur. Tow is to be placed round the bones, 
the skin returned over them and stuffed to the natural size. 
The vertebral wire is now to be inserted in the tail, and 
the projecting ends of the leg-wires twisted round it in 
such a manner, as to place the four extremities in their na- 
tural relative position. Into all the vacuities, tow 1s now to 


* Glass-eyes are prepared. by the glass-blowers, either with a coloured 
iris or plain. In the last state, the iris is painted, on the glass behind, of 
the natural colour, Black glass beads are used for the smaller animals. A 
drop of black wax on a card is sometimes resorted to, or a ball of wax is 
painted of the requisite colour. But the shifts of the ingenious are without 
umber. 
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be inserted, or pushed by a blunt wooden or whalebone 
probe. The animal is now to be fixed on a board, by 
means of the projecting wires of the soles of the feet, pres- 
sed into a suitable form and attitude, the incision sewed up, 
and the whole dried in a current of air, or before a fire. 

Where the animals are of a large size, nearly the whole 
bones must be removed, a frame of wood prepared of the 
original size, and the skin cautiously stretched over it, 
fillmg up the intervals with tow or straw. The bats are 
best preserved by emptying the skin of its contents at the 
back or belly, as the one or the other is wished to be pre- 
served entire for exhibition, by expanding their wings, and 
fixing them with a thread to a piece of card-paper. 

The art of stuffing well can only be acquired by long 
practice. In general, the body is made to appear too long, 
and the legs being too much distended with the tow, look 
as if they were swollen. 


BIRDS. 


Ovarium single. 


Birds are distinguished from the animals of every other 
division, by having their bodies covered with feathers. The 
structure and mode of growth of these appendices of the 
skin, have already been described, but we have still to con- 
sider the characters which they furnish for the purposes of 
classification. 

The feathers receive particular names from the parts of 
the skin on which they grow. Those of the wings are the 
most remarkable, as constituting the principal organs of 
progressive motion in the air and in the water. These are 
divided into quills and coverts. The quill feathers which 
grow towards the extremity of the wing, on those bones 


fob 
which are analogous to the fingers in quadrupeds, are term- 
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ed the primaries. They extend from the tip to the first 
obviously moveable joint. They differ in number, rela- 
tive length, abbreviation of the web on one or both sides, 
and in colour. The quills on the next joint towards the 
base, are called the secondaries. ‘These are usually shorter 
and broader than the former. At the joint which sepa- 
rates these two kinds of quill feathers, there is a tuft of 
three or four stiff feathers, constituting the wingleé or bas- 
tard wing. The dertiaries are those which grow from the 
humeral joint of the wing. The coverts, distinguished 
into upper and under from their position on the wings, are 
placed in several rows, those feathers being the largest 
which cover immediately the quills. The scapulars cover 
the sides of the back, and are usually longer and more lax 
than those of the neighbouring parts. The tail-feathers, 
which are strong as those of the wing, have likewise their 
upper and under coverts. Besides feathers, many birds 
have hairs, particularly as whiskers or vibrisse. The oi/- 
bag situated on the rump, has usually one opening, but in 
the goose there are two; the summit is surrounded by a 
tuft of soft feathers*. Those places of the skin of birds 
unprotected by feathers, likewise exhibit peculiar charac- 
ters. The jaws are covered with the horny bill which, in 
its various forms, furnishes important characters. At the 
base of the bill, there is sometimes a naked skin, termed 
cere, or, when it extends from the bill to the eye, lore. 
The legs and toes are covered with scales which are closely 
united with the skin, and appear either veticudated or plait- 
ed. The soles of the feet are more or less rough, with tu- 


bercles and papille. 


* In many birds, as the parrot, wood-pigeon, and heron, the feathers, 
especially those under the wing, are covered with a soft mealy powder. 


920 PHILOSOPHY OF ZOOLOGY. 


The feathers of birds are annually renewed ; but the 
change takes place at different intervals, in compliance with 
the conditions of the season. We have seen a Bernacle 
goose (shot 6th January 1819,) with the black feathers on 
the neck in progress of moulting, while, on every other 
part of the body, the plumage was complete. The quill 
feathers, in particular, appear to drop off at intervals, in 
succession, and as there is seldom more than one of these 
wanting in each wing at a time, the power of flight is but 
little impeded. Nor are the outermost quill feathers first 
shed, but usually the fourth or fifth, and in some birds the 
innermost of the primaries. 

The bones of birds, although bearing a close resemblance 
to those of quadrupeds, both with respect to number and 
position, exhibit several peculiarities by which their skele- 
ton may be recognised. The sutures of the bones of the 
cranium, speedily become ossified after birth. At the 
union of the upper mandible with the frontal bone, there 
is a thin intervening osseous plate, by which, a con- 
siderable degree of motion is admitted. The orbits are 
separated, in some species, by a membranous, in others, 
by an osseous septum, descending from the frontal bone. In 
front of the opening of the ear, and attached to the tem- 
poral bone, the os quadratum is situate. It occupies the 
place of the zygomatic process; on the side, it is articulated 
with the slender cheek-bone, anteriorly with the posterior 
palatine-bone, and inferiorly with the lower jaw. The an- 
terior and posterior palatine bones, are more or less con- 
nected with the inferior edge of the orbital septum. The 
occiput is articulated with the spine, by means of one con- 
dyle. 

The spine of birds is remarkable for the number of cer- 
vical vertebrae, varying in the different species from nine to 
twenty-three. The lumbar vertebra are ossified in one 
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piece with the haunch-bones. The sternum is greatly ex- 
panded, and, in the size of its mesial crest and division of 
its posterior extremity, furnishes several characteristic 
marks of species or genera. The vertebral extremity of 
the ribs is bifurcated, the sternal end has an osseous ap- 
"pendix, and on the middle, there is a flat process project- 
ing obliquely backwards over the succeeding nib. The 
clavicles are united to the anterior edge of the sternum, 
where they are received into an oblique groove. The sca- 
pular extremities of the clavicles are kept asunder by the 
merry-thought, which forms the porch as it were to the 
thorax. The scapular bones are long and narrow. The 
humerus is articulated with the scapula and clavicle in a 
shallow cavity. The ulna which supports the secondary 
quills, has, in many species, a row of tubercles on its dor- 
-sal aspect. The radius is slender. The carpal bones 
are small, and two in number. The metacarpal bone con- 
- sists of two branches united at each extremity. On its an- 
. terior edge, near its base, the thumb bone is situated, which 
supports the bastard wing. This bone, in many birds, as 
the water-rail, land-rail, and arctic gull, supports, at its ex- 
tremity, a nail or claw, more or less obvious externally. 
At the extremity of the metacarpus, there are two fingers, 
the largest of which consists of two phalanges, the smallest 
of one styloid phalanx. 

The pelvis of birds is imperfectly developed ; the ossa in- 
nominata, lumbar vertebrae, and sacrum, form only one 
bone, open ventrally where the symphysis pubis occurs in 
quadrupeds. The former is short, and does not appear ex- 
ternally. The tibia (usually, but improperly, termed the 
thigh,) is perfect ; the fibula is ossified to its femoral extre- 
mity, and never reaches its whole length. ‘The tarsus (im- 
.properly termed the leg,) is trifid at its lower extremity 
for the articulation of the phalanges of the three toes. The 
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fourth toe is wanting in some species, in others, it consists 
of one or more joints. Whatever number of joints the 
fourth or hind toe possesses, the inner toe has one, the 
middle two, and the outer three joints more, in the greater 
number of birds. 

Birds, in accomplishing progressive motion on land, make 
use of their posterior extremities, in walking, hopping, or 
running. In flying, the wings alone produce the motion, 
while the tail regulates the course. In swimming on the 
surface of the water, the legs are exclusively employed, 
but when motion is accomplished beneath the surface, the 
wings are then chiefly in exercise. 

The third eye-lid, or membrana nictitans, is here so 
perfect, as (when drawn out) to cover the whole eye-ball. 
The external margin of the sclerotic coat is split into two 
laminze, between which, a circle of osseous plates is inter- 
posed. The iris is variously coloured, according to the 
species, and is frequently used as a discriminating charac- 
ter. It 1s subject, however, to change with age. The op- 
tic nerve terminates in a white line, from the sides and ends 
of which the retina is produced. The marsupium ni- 
grum or pecten, is suspended the whole length of this line; 
penetrates the vitreous humour, and reaches nearly to the 
lens. It is composed of vascular folds covered with a black 
pigment. Its use is unknown. 

There is no external ear, although the feathers are so 
arranged as to supply the place of a concha. In many 
species these feathers are peculiar in their form and even 
colouring. 

The nostrils exhibit many important characters. These 
are chiefly derived from their form, their position in the 
bill, and their relation to the feathers at the base. 

The digestive organs exhibit many varieties of form. 
There is, properly speaking, no pharynx, no uvula nor 
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epiglottis. The nasal and tracheal openings are two nar- 
row slits, capable of being enlarged or closed at pleasure. 

The gullet, in some species, is furnished with a membra- 
naceous enlargement or crop, and in all, towards the entry 
to the stomach, there is a thickening of the walls, for the 
reception of the zone of gastric glands (ventriculus succen- 
turiatus). The stomach is either in the form of a gizzard, 
the walls of which consist of powerful muscles and are 
lined by a thick cuticle, or a membranaceous bag. Exter- 
nally, there is but little difference between the large and 
small intestines. At the commencement of the former, 
there are usually two ceca, varying in dimensions in diffe- 
rent species. Ina few birds, however, they appear to be 
wanting. In many birds, particularly among the waders, 
there is an appendix attached to the small intestine, which 
performs the office of a mucous gland. It is the remains 
of the ductus vitello-intestinalis, or communication between 
the yolk-bag and the small intestine of the cheek *. The 
rectum terminates in the cloaca, which is of considerably 
larger dimensions than the intestines, and receives the ori- 
fices of the ureters, sexual organs, and the bursa Fabricit. 
This last organ is in the form of an oval bag, filled with a 
mucus secreted from its glandular walls. It opens into 
the cloaca by a linear aperture. Its use is unknown. 

The liver of birds is larger in size, and more uniform 
in shape, than in the quadrupeds. Its two lobes are nearly 
of equal size. ‘The gall-bladder is absent in a few birds. 
The hepatic and cystic ducts unite in some species, and in 
thers, open separately into the intestine. 

The pancreas is situate between the folds of the duode- 


* See ‘An account of an Appendix to the small Intestines of Birds,” 
by James Macartney, Esq. Phil. Trans. 1811, p. 257. 
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num, in the form of a long narrow conglomerated gland P 
Its ducts are seldom united with the biliary ones. 

The spleen is small, and situate between the left lobe 
of the liver and the stomach, in the immediate neighbour- 
hood of the gastric zone. 

The circulating system is chiefly distinguished from that 
of quadrupeds, by the structure of the heart. The pul- 
monic ventricle, instead of having a membranous valve 
(such as is found in both ventricles of quadrupeds, and 
also in the systemic ventricle of birds), is provided with a 
strong, tense and nearly triangular muscle, which BruMEN- 
BACH considers as assisting in driving the blood with greater 
force into the lungs *. 

The organs of respiration present several remarkable pe- 
culiarities. The trachea is composed of cartilaginous or 
bony rings, which are usually complete, especially towards 
the upper extremity. The larynx is in the form of a simple 
slit, with a cartilagmous margin. It is strengthened by 
several thin plates of bone, which have not been very 
accurately examined. At the division of the bronchi, 
there are membranous spaces, or osseous capsules, which 
essentially contribute to the formation of the voice. These 
osseous capsules are very obvious in the males of the goose- 
anders and many ducks. Besides these peculiarities, the 
trachea in many birds suffers one or more enlargements 
in its course. In other cases, it is convoluted towards its 
bronchial extremity, and the convolutions are either con- 
tained in the cavity of the thorax, or received into a cham- 
ber hollowed out in the breast-bone +. 


“ Comp. Anat. p. 241. 


+ The reader who is desirous of further information concerning the tra- 
chea of birds, may consult ** An account of some peculiar advantages in the 
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The lungs extend on each side much farther than in 
quadrupeds, are firmer in their texture, and have larger 
cells. On their dorsal aspect, they are applied close to the 
ribs, and fill up hollows between them. On their central 
aspect, they are covered by a delicate pleura, having nu- 
merous perforations. These apertures lead to air-cells 
which occupy the cavity of the thorax, and the sides of the 
abdomen. The cells communicate freely with one an- 
other, and with other cavities situated underneath the skin, 
in the middle of the bones, and extending even to the quills. 
These cells, wherever placed, have still a direct communi- 
cation with the lungs, and receive and part with the air 
through the windpipe * The walls of the cells are occa- 
sionally furnished with muscular threads. 

Various conjectures have been offered by different obser- 
vers, concerning the use of these air-cells. Few seem to con- 
sider that they are subservient to the aération of the blood 
Some regard them as aiding the voice, while others “conclude 
that they serve to vary the density of the animal, and en- 
able it to accommodate itself to the different actions of fly- 
ing, swimming, or diving. 

The kidneys form a row of irregular lobes on each side 
of the lumbar vertebrze, and fill up cavities m the haunch 


structure of the asperz arteriz, or windpipes of several birds, and in the 
land-tortoise.” By Dr Parsons, Phil. Trans. 1766, p. 204.—‘* An Essay 
on the Trachez or Windpipes of various kinds of birds.” By Dr Laruam, 
Lin. Trans, iv. p. 90. and the Suppt. Mont. Ornith. Dict, at the end. 

© The intimate connection subsisting between the lungs and the air cells, 
is easily exhibited by making an incision into the abdomen of a fowl, and 
then obstructing the windpipe by a ligature. Respiration will be carried 
on through the incision. We have seen, in the heron, respiration perform- 
ed during a whole day through the broken humerus. See ‘** An account of 
certain Receptacles of air in Birds, which communicate with the Lungs.”* 
&e., by Joan Hunter, Phil. Trans. 1774. p. 205. 
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bones. A ureter proceeds from each, and terminates in 
the cloaca. The urine has a white chalky appearance, and 
even in those species which subsist entirely on vegetable 
matter, it abounds in uric acid. 

The male organs of generation are simple in their struc- 
ture. The testicles, which are two in number, are situate 
close to the spine, at the commencement of the kidneys. 
They vary greatly in size, and are always very small at 
the beginning of winter, enlarging with the approach of 
spring and the breeding season. They are of a roundish 
form, or yellowish-white colour, and consist of numerous 
seminal tubes. Each sends out a spermatic duct, which 
opens into the cloaca at the summit of a conical process, or, 
uniting with its neighbour, forms a common duct. The 
two papillse in which the ducts terminate, are distinctly 
visible in the common fowl. In tlie drake, however, the 
ducts terminate in a long wormshaped tube, which, when. 
at rest, is concealed in the cloaca. 

In the female organs, the ovarium is single, and the ova 
are inclosed in the yolk-bags, which are supported on short 
foot-stalks. The largest yolk-bags are placed on the out- 
side. The oviduct is expanded at its extremity for the 
reception of the ovum, and, in general, pursues a lengthen- 
ed tortuous course. It enlarges in size and in the thickness 
of its walls towards the cloaca. Its first portion nearest 
the ovarium, is covered internally with numerous papille, 
the orifices of the glands which secrete the glaire or white 
of the egg. The part which follows, is termed the uterus, 
and exhibits mternally numerous longitudinal folds. Here 
the egg receives the shell. The last portion or vagina, 
terminates on the left side in the cloaca. 

Birds exhibit very remarkable differences with regard to 
the size of their eggs, in proportion to the body, and their 
number. They hkewise differ in the method of construct- 
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ing their nests, the period of incubation, and the condition 
of the young brood. These differences never fail to arrest 
the attention of the practical naturalist, and their contem- 
plation is well calculated to instruct and amuse *. 

The characters by which birds are separated from other 
animals, are so obvious, as to be easily detected even by 
an inexperienced observer. It is extremely difficult, how- 
ever, to distribute them into subordinate groups. All the 
species have so many points of resemblance, by possessing 
the same organs, that characters can only be obtained from 
the modification of these. Even when the modifications of 
any one character are employed, we find so many transi- 
tions from one kind of development of an organ to an- 
other, as to render it impracticable to draw a defimite line 
of separation. If we employ the common divisions of land 
and water birds, we shall find that there is an extensive 
group called Gralla or Waders, which hold an intermediate 
rank. They frequent marshy ground, and the margins of 
rivulets. Some of the species of this group, bear a very 
close resemblance to the land birds in their habits. Thus, 
the water-rail is intimately connected with the gallinule and 
coot, as waders, on the one hand; while, on the other, it 


* Hunter conjectures, that some birds can remove their eggs from the 
nest when they discover danger, at least, he has reason to suspect this of the 
sparrow. (Phil. Trans. 1792, p. 30.) I have credible testimony, that 
the partridge can remove its eggs to a safe place, carrying them under its 
wing. ‘The opinion that some birds will lay more than their ordinary num- 
ber of eggs, by daily abstracting one from the nest, though countenanced by 
Pennant (Brit. Zool. i. p. 400.), on the authority of Lister, has never been 
established by recent observations. Monrtacu, indeed, repeated LisTER’s 
experiment on the swallow without success, (Ornith. Dict. i. p. xi.) nor 
have we been more fortunate with the magpie, sparrow, wren, and chaf- 
finch. 
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bears a great resemblance to the corncrake, a bird which, 
in many respects, agrees with the partridge. Even among 
the true water birds, or such as have webbed feet, there 
are a few, as the bean goose, which feed on grain and grass 
in the fields, like the gallinaceous birds, while others, as 
the black-backed gull, have a propensity to feed on carrion 
like the eagle. These instances of dissimilar manners in 
birds of similar forms, and vice versa, might be multiplied 
to such an extent, as to demonstrate, that many of those 
groups which modern ornithologists denominate Natural 
Families, are, in several respects, artificial combinations, 
and that all our systematical arrangements must depend on 
characters, between which there are no absolute limits. Such 
we confess to be the case with the characters which are now to 
be employed. 


FISSIPEDES. 

Toes free. 

In this extensive group, the feet are formed for grasping 
or walking. The species, cousequently, reside on land. 
In those which frequent marshy ground, the toes are, in 
some cases, flattened below, or even bordered with a web, 
to enable them to walk on the mud, or even to swim a little. 
Even in such birds, which approach the Palmipedes, swim- 
ming is perfermed with difficulty, and diving is nearly im- 
practicable. In many genuine land birds which frequent 
dry ground, the middle toe is connected, by means of a 
web, with the outer toe, as far as the first joint. This is 
probably intended to increase the sole of the foot, and 
render it better adapted for standing or walking on the 
ground. 

I. Tibial joint feathered. The legs are usually short, 


and the feathers frequently grow upon what is termed 
the knec-joint, at the union of the tibia and tarsus, and 
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even descend a considerable way down the tarsus. These 
may be considered as the genuine éerrestrial birds ; al- 
though a few species may be found among them, as the 
king’s fisher and water crow, which, m their manners, ap- 
proach the waders. 

Three tocs directed anteriorly. 


A. Nostrils hid under an arched covering. The Dill 1s 
vaulted ; the toes have serrated edges, and the feathers of 
the wings are short. The stomach is a strong gizzard. The 
food consists chiefly of vegetables, occasionally mixed with 
insects. 

a, Bill arched from the base. Eggs numerous. This 
group includes the Garrinz of Lix. he characters of 
the species, as connected with systematical arrangement, 
have been very imperfectly explored. The males, in gene- 
ral, have spurs. 

1.] First and second toe united at the base, 

(A.) Hind-toe fully developed *. 

(a.) Front or crown of the head appendiculated. 

Appendix consisting of feathers. The genera of this 
group have a crest of feathers, which they can clevate and 
depress at pleasure. 


Tail coverts remarkably produced. 

1. Pavo. Peacock. The size, the motiens, and the colour- 
ing of the tail, distmguish this genus from all others. There 
are two species, the P. cristatus, or common peacock, and 
the bicalcaratus, or double spurred kind, which Temmincx 
has placed in a separate genus, termed Polyplectrinn. 


T 


* It is probably among the Gallinaceous birds, and in this section, where 
the doubtful genus Didus of Lin. will be placed, when the species shall haye 
been more carefully examined. 
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Tail coverts not produced. 
(1.) Throat covered with feathers. 
Cheeks feathered. 


2. Crax. Bill strong and thick, with a cere at the base. 
C. alector. 


3. Orratpia. Bill slender, without cere. Phastanus 
motmot, Gm, 


Cheeks naked. 


4. Lopnura. Tail vertical, with the middle feather 
arched. Phasianus igynitus. 


5. Lornorera, Tail horizontal. Phasianus Impyanus. 


(2.) Throat naked. 
6. Penetorre. A naked space round the eyes. 


With fleshy or hard processes as a crest. 
Crest soft and flexible. 


7. Mezreacris. Turkey. A conical flexible process in 
front. M. Gallopavo. 


8. Gattus. Cock. A longitudinal serrated crest. G. 
domesticus. 


GErest hard. 


9. Numipia. Pintado. Head naked. Cheeks with 
wattles. NV. meleagris. 


10. Ourax. Head feathered. Crax pauai. 


(b.) Crown of the head destitute of appendices. 
In many of the genera, the occipital feathers are a little 


produced. 
Tarsus feathered. 
‘Toes feathered. 


11. Lacorus. Grous. ‘Toes closely feathered above, 
but plain below. L. Scoticus and vulgaris. 
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Toes nearly naked above ; furnished on each side below 
with a pectinated margin. T'etraonidee*. 


Tail divided and recurved. 
12. Trerrao. Black-cock. 7. tetria. 


Tail not divided. 

13. Urocarius. Capercailie. Tail rounded. U. vul- 
garis. Formerly resident in Scotland. 

14. Prerocies. Tail pointed. Hind-toe small. /. 
alchata and fasianellus. 


Tarsus naked. 
Naked skin on the cheeks. 


15. Puastanus. Pheasant. ‘ail roofed, with the fea- 
thers produced. Male with a spur. P. colchicus. 

16. Perpix.. Partridge. Tail evenand short. Males 
with only the rudiments of spurs. 


Cheeks entire; clothed. 
17. Corurnrx. Quail. Tail short. Males without 
spurs. 


(B.) Hind-toe imperfect. 

Tarsus feathered. 

18. Syrruarres. Toes downy, and connected nearly 
to the tips. T'etrao paradoxus. ; 

19. Trnamus. Bill long, slender, soft at the end. The 
true place of these two genera does not appear to be satis- 
factorily determined. 


Tarsus naked. 
20. Crypronyx. Head of the male with a crest of fea- 
thers. Hind-toe destitute of a nail. 


* This family was first pointed out by Forster. Phil. Trans, 1772, 
p. 397, 
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2.] Toes divided to their origin. 

21. OrnistHocomus. Head with a crest of feathers. 
Hind-toe perfect. Phasianus cristatus. 

22. Ortycis. Destitute of a crest or hind-toe. T'etrao 
andalusicus. 


6. Bill swollen at the base, nearly straight, and subulate 
towards the extremity. This includes the genus Columba 
of Linnaeus. The eggs are limited to two each hatching ; 
but many broods are produced in a season. They drink, 
not by sipping, and then holding up their heads, as other 
birds, but by a continued draught. The toes are divided 
to their origin. Twelve tail feathers. No spurs. 


Head ornamented. 

23. VerRuLIa. Head covered with a warty skin, like 
some of the gallinaceous genera. Columba carunculata. 

24. Goura. Head with a crest of feathers. Columba 
coronata. 


Head plain. 

25. CotumsBa. Pigeon. Rill flexible *. 

26. Vinaco. Bill solid, compressed. 

The numerous species of columbine birds, will probably 
constitute many more genera, when their forms and struc- 
ture are subjected to a more minute examination. 


B. Nostrils exposed, or hid only by feathers. 


ACCIPITRES. 


Bill and claws strong and hooked. ‘These are rapacious 
anmals. The feet are formed for seizing the prey, being 


* The observations of Hunter warrant the conclusion, that the crop of 
ithe pigeon becomes periodically glandular, at the period of hatehing the eggs, 
and secretes a curdy matter, with which the young, at their birth, are 
nourished.— Ob. An. Ecp., 191. 
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warty underneath, and furnished with strong curved claws, 
especially on the hind and inner-toes. The under mandi- 
ble is nearly straight, with a sloping end. The upper 
mandible 1s more or less arched from its base; and at the 
end it is bent down like a hook over the other, and is 
sharp pointed. The limbs are strong. The tongue emar- 
ginate. The females largest. 

a. Bill covered with a cere, in which the nostrils are 
lodged. The eyes are directed laterally, as in other birds. 
Outer toe incapable of having its position, or its motion re- 
versed. This includes the diurnal birds, constituting two 
families, Vulturidze and Faleonidee, formed from the old 
genera Vultur and Falco. 


Vulturide. Head naked. The eyes are on a level with 
the surface. ‘Tarsus reticulated. Crop protuberant. 

Nasal orifices placed transversly. 

27. Vuttur. Head and neck bare. A collar of long 
feathers round the base of the neck. 


Nasal orifices placed longitudinally. 

28. Sarcorampuus. Condor. Neck bare of feathers. 
Cere carunculated. 

29. Percnorrervus. Neck covered with feathers. 


Falconide. ead feathered. The young birds do not 
arrive at maturity of plumage until the third year. In 
their immature state, they have inconsiderately been de- 
scribed as distinct species. Indeed, the description of the 
species are usually so superficial, that it is difficult to found 
genera on essential characters. 


Hyes level with the surface. 

30. Gyrartos. Nostrils covered with porrected hair. 
Crop protuberant. ‘Tarsus feathered. his genus, repre- 
sented by the Vultur barbarus, occupies a middle station 
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between the true vultures and eagles, and may be placed 
among either, with nearly equal propriety. With the lat- 
ter, however, it is, perhaps, more inumately connected. 

Margin of the orbit of the eye above protuberant, mak- 
ing the eye itself to appear as if sunk in the head. 

(A.) The second feather in the wing the longest: the first, 
however, nearly equal. The bill is arched from the base. 
The birds of this division are termed Noble, and are reck- 
oned, without very good reason, more docile than those of 
the following group. 


Claws flat, or grooved below. 

31. Fatco. Falcon. Beak with a sharp notch near the 
end. F. communis, 

32. Hirroratco. Gerfalcon. Notch on the bill blunt. 
Falco candicans and lagopus. 


Claws rounded beneath. 
33. Panpton. Osprey. F. Halietus. 


(B.) The fourth feather in the wing is the longest, and 
the first is very short. 

Nostrils contracted. 

34. CyminprEs. ‘'arsi short, half feathered, reticulated, 
Nostrils nearly closed. F'. cayennenis. . 

Nostrils patent. 

(a.) Head crested. 

Tarsi feathered. 

35. Puumirepsa. Wings shorter than the tail. Crest 
occipital and pendent. Falco superbus. 


Tarsi naked. 
36. Serpenrarius. The two middle feathers of the 
tail produced. A naked cirele round the eye. F’. serpen- 


larius. 
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37. Morrutnus. ‘Tail feathers nearly equal. Falco 
guianensis. 


(6.) Head plain. 

Tail divided. T'arsi short, bill, toes, and claws, weak in 
proportion to the body. Wings exceed the tail in length. 

388. Exanus. ‘Tarsi half feathered, reticulated. Falco 
furcatus. 

39. Mitvus. Kite. Tarsi plated. F', milous. 


Tail entire. 

(1.) Between the eye and the bill, closely covered with 
short feathers. 

40. Pernis. Honey-buzzard. Tarsi half feathered and 
reticulated. ”. apivorus. 


(2.) Between the eye and the bill naked, or covered with 
hair. 

Bill straight at the base, and then bent at the tip. Wings 
reaching the length of the tail, when at rest. 

41. Aquita. ‘Tarsi feathered to the toes. F. chrysaé- 
tos. 

42. Hatietus. Tarsi half feathered and plated. F. 
ossifragus. 


Bill bent from the base. 


Wings reaching to the extremity of the tail. Tarsi 
plated. 

43. Circus. Feathers of the ears forming a collar from 
behind the eyes to the throat. FF. pygargus. 

44, ButEo. Buzzard. Without a collar. 

Tarsi lengthened. Wings not reaching to the end of 
the tail. 


45. Nisus. Sparrow-hawk. Bill with a sharp notch. 
Tarsi plated. F. Nisus. 
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"Larsi short. 

46. Astur. Goshawk. ‘Tarsi plated. F. palumba- 
rus. 

47. Cacuinna. ‘Tarsi reticulated. F’. cachinnans. 


6. Bill without cere. Eyes directed forward, and sur- 
rounded by a circle of radiating wiry feathers. The external 
toe capable of reversing its position and motion. On the 
top of the head, in some species, are two tufts of long 
feathers, termed ears or horns. Outer web of the first quill 
feather serrated. These are crepuscular feeders. 

(1.) The feathers, or concha of the ear, occupying nearly 
the whole side of the head. Last joint of the toes plated. 
Wings extending beyond the tail. First feather in the 
wing longest. 

Bill arched from the base. 

48. Orus. Horned owl. Head eared. ‘Toes closely 
feathered. O. vulgaris and brachyotus. 

49. Unurta. Head destitute of ears. Striv nebulosa of 


GML. 


Bill straight at the base. Without horns. 
50. Atuco. Barn owl. ‘Toes thinly feathered. Strix 
flammea, Lin. 


(2.) Concha of the ear extending only to about one-half 
of the side of the head. The disc of feathers around the eye 
is less perfect than in the preceding genera. 

Head eared. Bill black. Inides yellow. 

51. Buso. Eagle owl. Toes closely feathered. Strix 
bubo. 

52. Scops. Feet naked. Stria scops; now S. Addro- 
vandi. 

flead naked. 


53. Srrix. ‘Toes closely feathered. 8. striduda, 
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PASSERES. 


Bill nearly straight in the gape. In some cases, there 1s 
a slight hook at the end. No cere. Eyes lateral. The 
character, indeed, of this extensive group, is purely of a 
negative kind, comprehending all those birds which do not 
possess the positive characters on which the other tribes are 
founded. 

I. The first joint of the outer and middle toes connected 
by amembrane. In some cases, this membrane extends to 
the second joint. 

(A.) Gape remarkably large. Fssirostres. Bull short, 
depressed, and slightly hooked. The species are all insec- 
tivorous. This group is the best characterized of all the 
Passeres *. 


Upper mandible, with a notch at the extremity. 

54. Procnias. This genus includes the Ampelis ca- 
runculata of GMELIN, and the Hirundo viridis of TEmM- 
MINCK, two species which appear to be the types of genera, 
the carunculated throat of the former being remarkable. 

End of the bill entire. 

Nostrils open. Feathers closely set. Wings very long, 
and flight rapid. 

55. Cypsetus. Swift. Hind-toe directed forwards. 
The three others, with only three phalanges. Hirundo 
apus. 

56. Hirunpvo. Swallow. ‘Toes of the common form. 
The nests of those species which are the summer visitants 


“ If, by inserting the Fissirostres here, I have separated the Dentirostres 
from the Accipitres, with which they have several relations, I have brought 
them nearer to the Conirostres, with which they are equally connected, and 
have united the Procnias with its congeners. 
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of Britain, have long been admired for the materials and 
arrangement of their construction. But the edible nests of 
the H. esculenta, a species found in the Indian Archipelago, 
are still more remarkable. They form an article of trade 
to the China market, where those of the first quality fetch 
their weight in gold. They are employed to make soup, 
to which is ascribed powerfully restorative qualities. The 
substance of which these nests consists, has much the ap- 
pearance of isinglass, and is disposed in irregular transverse 
threads, with afew feathers interposed. Neither the ana- 
lytical experiments of DoBErrrNeR, nor those of BranpE, 
demonstrate it to be of animal origin *. The relatively 
small portion of ammonia, indeed, which it yields, and its 
facility of incineration, rather lead to the conclusion, that 
it is a vegetable gum. It was once supposed to be procured 
from the scum of the sea. Those individuals, however, re- 
siding fifty miles from the sea, employ the same materials as 
those which dwell on the shore. The other species in those 
districts, likewise employ a portion of the same substance 
in the fabrication of their nests. It is much to be regret- 
ted, that the recent historians of these regions have added. 
so little to the history of this singular substance. 


Nostrils tubular. 
57. Carrimutcus. Goatsucker. The species of this 
genus give indications of several characters for subdivision. 


* Sir Everarp Home, (Phil. Trans. 1817, p. 332.) having found the 
margin of the orifice of the gastric glands of the H. esculenta divided into 
jobes,—a form he had not cbserved in other birds,—concluded that the sub- 
stance of the nest was secreted by these lobes. Though the use of these 
lobes may puzzle (to use the author’s own words), ‘‘ the weak intellects of 
human beings,” and give rise to ‘*‘ many wild theories,” we cannot admit 
that there is a shadow of proof, not even from analogy, to conclude that 
these secrete the materials of the nest. ‘The reasoning, indeed, which is em- 
ployed to support this ‘+ wild theory,” derived from the supposed history 


of the bird, is at variance with the statements of Sir Tuomas S. Rarrres 
and Mr Crawrorp. 
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(B.) Gape of the ordinary size. 

(a.) Upper mandible, with a groove or notch in the mar- 
gin, on each side, near the end. This division constitutes 
the DentrrostreEs of Cuvinr. In reference to this mark, 
it may be stated, that when it is very well marked, the spe- 
cies are usually rapacious in their manners. 


Upper mandible hooked at the end. The birds of this 
division are ranked by many, among the Accipitres, with 
which, in manners, they correspond. They differ, how- 
ever, in the want of cere. 

1. Bill compressed. 

(a a.) Ridge of the upper mandible arched. 

Base triangular. Upper mandible arched. Laniwsida. 

58. Lanius. Shrike. Ridge of the upper mandible 
rounded. Nostrils surrounded with bristles. L. eacubitor. 

59. Graucatus. Mandibular ndge sharp. Nostrils 
covered with feathers.” Corvus Papuensis. 


Bill rounded at the base. Upper mandible slightly 
arched, nearly straight at the base, and rounded above. 


Front feathers notched by the base of the bill. 

60. Barita. Bill nearly conical, large. Paradisea vi- 
ridis. 

Front plain. 

61. Oxyprervs. Bill sharp-pointed. Wings extending 
beyond the tail. Feet short. Lanius Leucorinchus. 

62. Psaris. Bill very large. L. cayenus. 


(4 5.) Ridge of the upper mandible nearly even. Beak 
conical. Base of the bill triangular. Wings short. T'an- 
garade. 'The characters of this family have been imper- 
fectly determined, and the genera into which it may be 
divided yet remain to be instituted. M. Cuvirr has given 
indications of some of the groups. 


940 PHILOSOPHY OF ZOOLOGY. 


2. Bull depressed. 


Under mandible slightly arched. 

63. Eporius. Ridge of the upper mandible acute. 
Nostrils covered with feathers. 

Under mandible straight. 

(a.) Bill at the base surrounded with strong hairs. A/us- 
cicapada. 


(1.) Ridge of the upper mandible straight. 

Ridge indistinct. 

64. Tyrannus. The bill is long and very strong. La- 
nius pelanqua. 


Ridge acute or distinct. 
65. Musciereta. Bill long 


g, edges bent. Lantus sul- 


phuratus. . 
66. Muscicara. Flycatcher. Bill short, with straigh 
sides. 


(2.) Ridge of the upper mandible bent. 

67. GymnocrerHatus. Face in part bare of feathers. 
Corvus calvus. 

68. CepHatorrerus. Feathers at the base of the bill 
forming an elevated tuft. C. ornatus. 


(4.) Bill with slender short hairs, and shorter, in propor- 
tion, than the preceding. Ampelisida. 


Neck bare of feathers. 
69. GymnopeErkEs. Feathers on the head downy. Cor- 
vus nudus. 


Neck clothed. 

70. Bompycivoca.- Bohemian chatterer. Shaft of the 
secondary quill-feathers enlarging at the end imto a flat 
horny substance, resembling red sealing-wax. Ampelis 
Garrulus. 
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71. Ampetis. Secondaries plain. 4. carnifex. 


Bill destitute of a hook at the end. 'The notch: is less 
distinct than in the preceding division 

1. Bul compressed. 

Nostrils remarkably large. 

72. Puitepon. Nostrils covered with a cartilaginous 
scale. Bill slightly bent. Tongue ending in a penal of 
hairs. Merops molluccensis. 

73. Menvura. Nostrils without scale, and covered with 
feathers. MM. vulgaris. 


Nostrils common. 

A naked space above the eye. 

74. Gracuta. A belt of downy feathers at the base of 
the bill. Paradisea tristis. 


Above the eyes feathered. 
Nostrils thickly covered with feathers. 


75. Pyrruocorax. The habit of the crow. Corvus 
Pyrrhocorax. 


Nostrils naked, or covered with hair. 

Tail long. 

76. Turpus. Thrush. Bill slightly arched. 

77. Ortorus. Bill stronger, and the legs shorter, than 
in the thrush. 


Tail short. 

78. Myoruera. With the bill of the thrush. It has 
longer limbs. T'urdus cyanurus. 

79. Cixncius. Dipper. Beak straight. Mandibles 
equal. C. vulgaris. This bird is able to sink to the bot- 
tom of the water in pools, and walk thereon, like the hip- 
popotamus among quadrupeds. 

VOL. I. Q 
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2. Ball subulate, slender, slightly depressed at the base. 


Bill a little enlarged at the base. Legs long. 

SO. Saxicora. Motacilla rubicola. 

81. Syrvia. Motacilla phanicurus. These two ge- 
nera depend on the difference in size of the enlargement at 
the base of the bill, which is greatest in the first. 


Bill slender throughout. 

Claw of the hind-toe produced. 

82. Antuus. The species of this genus were formerly 
confounded withthe larks. Alauda pratensis. 


Hind claw common. 

Tail and scapulars produced. The former frequently in 
motion. 

83. Moracitita. Wagtail. Hind toe curved. Mota- 
cilla alba. 

84. BerpyteEs. Hind toe nearly straight. Motacilla 
flava. 


Tail and scapulars common. 

Bill approaching to concave at the sides. 

85. Recorus. Bill straight. Motacilla regulus. 

86. Troctopytes. Bill slightly bent. Motacilla tro- 
glodytes. 


Bill uniformly conical at the sides. 3 

Curruca. Nightingale. In this genus there is a slight 
compression at the tip of the bill, and the upper ridge is a 
little arched. Motacilla luscina. 

87. Accentor, Edges of the bill mflected. Motaczt- 
la modularis. 


(6.) Bill destitute of the terminal notch. This character, 


in point of fact, is not absolutely negative, there being few 
birds of this, or any of the divisions im which vestiges of a 
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notch may not be detected. In the birds of this group, 
however, the notch is indistinct. 

Conrrostr¥s. Bill strong and conical. 

Mandibles gibbous towards the end. 

88. Burnaca. The bill towards the base is cylindrical. 
B. Africana. 


Mandibles destitute of gibbosity. 

Lower mandible carunculate at the base. 

89. Graucopsis. The bill is excurvate or arched. G. 
cinerea. 

Mandibles without caruncles. 

Hind-toe pointing forwards. 

90. Corius. Both mandibles bent. Tail long. C. 
capensis. 

Hind-toe pointing backwards. 

Mandibles crossing each other laterally. 

91. Loxta. Cross-bill. Both mandibles with hooked 
points crossing each other at the plane of the gape.  L. 
curvirostra. 

92. Corytuus. Hawfinch. Upper mandible bent over 
the under. Loaxia enucleator. 


Mandibles acting in opposition. 

(1.) Ridge of the upper mandible nearly straight. 

With a palatine tubercle. 

93. Empreriza. Bunting. This is a well marked genus. 
The species, however, particularly with regard to the snow 
bunting, have been unnecessarily multiplied, by attending 
only to the colour of the plumage. 


Palate plain. 


Hind-toe produced and straight. 
94. Ataupa. Lark. The bill is more slender in pro. 
a2 
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portion to its length, than the other neighbouring genera, 
A. arvensis. 


Hind-toe of ordinary size and shape. 


Base of the bill with numerous hairs. 
95. Parus. ‘Titmouse. Bill short and sharp pointed. 
P. mayor. 


Base of the bill plain. 


Commissure of the bill straight. 
Bill slender, angular, and pointed. 
96. Sirta. Nut-hatch. Hind-claw strong. S. Europea. 


Bill strong rounded. 


Bill more or less inflated at the base. The following ge- 
nera depend on the gradations of this character, beginning 
with those in which it is most obvious. 

97. Proceus. Lowia Philippina. 

98. Coccotnraustes. Lowia coccothraustes. 

99. Pyrruura. Bullfinch. Loxia Pyrrhula. 

100. Pyreita. Sparrow. Iringilla domestica. 

101. Vipua. Tail coverts produced. Emberiza re- 
Qua. 

Bill exactly conical. The following genera exhibit a 
gradation in the length of the bill. 

102. Frincitia. Chaffinch JF. calebs. 

103. Carpueiis. Gold-finch. Fringilla carduelis. 

104. Linaria. Linnet. Fringilla linaria. 


Commissure of the bill interrupted. 

105. Casstcus. Bill exactly conical and very large. 
Base of the upper mandible ascending on the front. Orio- 
lus cristatus. 

- 106. Srurnus. Stare. Bill depressed, and of the or- 
dinary size. 4S. vuloaris, 
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2. Ridge of the upper mandible obviously curved, 

(aa.) Nostrils covered with deflected feathers. 

Feathers at the base of the bill wiry. 

Feathers of the front loose, and capable of being erected 


into a crest. 
107. GarRutus. Jay. End of the upper mandible 


hooked. Corvus glandarjus. 


Front feathers plain. 
Tail long. 
108. Pica. Magpie. Coreus pica. 


Tail of the ordinary size. 

109. Corvus. Crow. C. Coraa. 

110. Caryccaracres. Nutcracker. Corvus carycatac- 
tes The slenderness of the bill, and its want of curvi- 
ture, indicates this genus to belong to a different group. 


Feathers at the base of the bill downy. 
111. ParapisEs. Bird of paradise. Side-feathers very 
long. Two tail feathers without webs. This genus con- 


tains several species. 


(bb.) Nostrils naked. 


Head with naked carunculated spaces. 
112. Evrases. Feathers at the base of the bill downy. 


Gracula religiosa. 
Head covered. 
113. Coracras. Roller, Bill compressed. C. gar- 
rula. 
114. Coraris. Bill depressed. Coracias oricntalis. 
Tenuirostres. Baill slender, produced. 


(1.) Claws long and hooked. The birds of this group are 
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climbers, and run up and down trees and walls with facili- 
ty. 


Mandibles serrated. 
115. Cynnyris. Tongue long forked. Certhia splen- 
dida. 


Mandibles plain. 

Mandibles depressed at the face. Do not use the tail 
in climbing. 

116. Tricuoprrma. Bill triangular, long. Certhta 
muraria. 


117. Decaum. Bill enlarged at the base. Ccerthia ery- 
thronotos. 


Mandibles subulate. 


Use the tail in climbing, indicated by the feathers being 
worn at the points. 

118. Cerrma. Creeper. C. familaris. 

119. DenprocatertEs. Body larger, and bill broader 
than the preceding. Graculus scandens. 


Tail not used in climbing. 


120. Vestraria. Bill bent, nearly semicircularly. Cer- 
thia vestiaria. 


121. Nectarina. Bill slightly bent. Certhia cyanea. 

(2.) Claws of the ordinary size. 

Feet short. Tongue filiform, and divided at the end. 
Plumage of metallic brilliancy. 

122. Trocnitus. Humming bird. This is an extensive 
genus, subdivided into those species which have curved 
bills, and those which have straight ones. 


Feet of the ordinary size. 
Tail very long. 


123. PromEnops. ‘Tongue filiform, and divided at the 
end. Mepros cafer. 
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Tail of the ordinary size. 

Head with a crest of long feathers. 

124. Urura. Hoopoe. Crest feathers in a double lon- 
gitudinal row. 


Head plain. 

125. Erimmacuus. Nostrils covered with downy feathers. 
Upupa magna. 

126. Fricitus. Chough. Nostrils covered with wiry 
feathers. Corvus graculus. 


II. First and second toes adhering nearly to their ex- 
tremity. 
The first toe is produced, and nearly of equal length with 
the middle one. 


(A.) Hind-toe developed. 


Upper mandible notched at the extremity. 
127. Pirra. Manakin. Bill compressed. Nostrils 
wide. Head crested. P. rupicola. 


Upper mandible destitute of a notch. 

Mandibles serrated. 

128. Bucrros. Hornbill. Tongue small and pointed, 
Bill remarkably large, inflated. In some of the species 
there is a horny protuberance, at the base of the upper 
mandible, of a large size. 

129. Prionires. Tongue plumosely barbed. Feet 
“short. Tail long. P. Brasilienses. 


Mandibles plane. 

Bill angular lengthened. Feet short. 

130. Menors. Bee-eater. Bill slightly arched, and 
sharp pointed. VM. apiaster. 

131. Aucepo. King’s-fisher. Baill stra’ ght and blunt. 
A. Ispida. 
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Bill depressed. 
132. Tovus. Tody. Bill long 


S> 
at the base with bristles. V7. Viridis. 


obtuse, and covered 


(B.) Hind toe imperfect. 
133. Cryx. Bill straight and blunt. Alcedo tridac- 
tyla. 


Two toes only directed forwards. 

The outer toe, when it exists, is directed backwards. 
Birds possessed of this character have been long termed 
Climbers, or Scansores. Other birds, however, in which 
the toes are arranged in the ordimary manner execute the 
same motions. The species inhabit woods, and either feed 
on fruits or insects. 


A. Toes equally divided, two before and two behind. 

(1.) Anterior toes separate. 

a. Bill remarkably large and hollow. The birds of this 
group have been termed Levirostres. 

Upper mandible with an acute vertical crest. 


134. CroropHaca. Ani. Bill compressed, without 
serratures on the edges. C. major. 


Mandible destitute of the vertical crest. 

Base of the bill surrounded with pencils of stiff wiry 
feathers. 

135. Bucco. Barbet. Feet naked. B. tamatia. 

136. Trocon. Eurueui. Feet feathered. 7". stri- 
gillatus. 


Base of the bill destitute of wiry tufts. 

Fongue plumesely barbed on the margin. 

137. RuampwHastos. Toucan. Bill about the size of 
the whole body, and serrate at the edges. RB. viridis. 
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‘Fongue with a simple margin. 

Base of the bill with a cere. 

138. Pstrracus. Parrot. The bill in this genus is 
more solid than in the Toucans. The tongue is fleshy, and 
rounded. The species are numerous, and are all the in- 
habitants of warm countries. 


Base of the bill without a cere. 

139. Scyrurops. Bull channelled at the side. S. psit- 
tacus. 

140. Matcoua. Bill plain, rounded at the base. 


6. Bill of the ordinary size. 

Gape wide. 

141. Cenrrovus. Claw of the hind toe much produced. 
Cuculus A:gyptiacus. 

142. Cocunus. Cuckoo. C. canorus. The species of 
this genus may be subdivided by the number of feathers in 
the tail, the form of the nostrils, and the curvature of the 


beak. 


Gape narrow. ‘Tongue long. 

143. Picus. Woodpecker. Bill angular at the base, 
and wedge-shaped at the tip. Tongue with reversed 
bristles. Tail feathers rigid. P. martius. 

144. Yunx. Wryneck. Bill rounded, poimted. Tongue 
smooth. Y. torquilla. 


(2.) Anterior toes connected. 
Anterior toes adhering. 
145. Garzuta. Baill produced, feet short. G. viridis. 


Toes united by a membrane. Bill short, and inflated 
above. 


146. Musornaca. Bill ascending on the forehead. A. 


violacea. 
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147. Coryrurix. Bill not ascending. Head crested. 
Cuculus persa. 


B. Two toes before, and one behind. 
148. Prcoipes. Resembling the woodpeckers. Picus 
tridactylus. 


II. Lower end of the tibial joint naked. Tarsi naked. The 
legs and neck, in general, are lengthened, in conformity 
with the habits of the birds. They are denominated 
Waders (Gralla) because they usually frequent marshy 
grounds, and the margin of rivers, and wade among the 
mud or water. A few species, however, reside constantly 
on the dry land. 

A. Wings developed. All the species of this group are 
qualified for flying, by the size of their wings, and for run- 
ning, by the length of their legs. 


Gape remarkably large in proportion to the size of the 
bill. 
149. Grareoar. Pratincole. Bill short, arched and 
pomted. Nostrils linear and oblique. Wings long, pointed. 
Tail forked. The G. Austriaca is the only authentic 
species. From the size of the gape, and the form of the 
tail and wings, it has been associated, by some, with the 
swallows. 


Gape of the ordinary size. 

Bill expanded at the extremity. 

150. Piatatea. Spoonbill. The extremity of the 
bill is broad, flat and thin like a spoon, and the two man- 
dibles fold upon each other, like flaps of leather. The 
nostrils are small and oval. The legs are reticulated. 
P. leucorodia. 


Bill tapering. The remarkable form of the bill, in the 
two preceding genera, prevent them from being con- 
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founded with any of the other gralla. In those that fol- 
low, the points of resemblance are so numerous, that it 1s 
difficult to select marks for classification, from among the 
numerous modifications which are exhibited by the same 
organs. 

Curtrikostres. Hill strong, long pointed, and sharp 
edged. This form of bill enables the species, according to 
their size, to seize fish and frogs. The second group, or 
Presserostres, have bills so feeble, that they are confined 
in their prey to worms, insects, and the smaller crustaceous 
animals. 

Margin of the bill serrated. 

151. Puanicorrerus. Flamingo. Bill bent, as if 
broken. Anterior toes webbed nearly to the extremity. 
Legs very long. P. ruber. This genus may be consi- 
dered as the connecting link between the Gralla and Pal- 
mipedes. 


“Margin of the bill plain. 
(a.) A membranaceous space around the nostrils. 


Upper mandible notched at the extremity. 
152. Cancroma. Boat-bill. Bill gibbous. Nostrils 
at the base with a produced groove. C. cochlearia. 


Upper mandible destitute of a notch. 


Gape extending so far back as the eyes. 

153. Anpra. Heron. Nasal groove reaching nearly 
to the end of the bill. Legs reticulated. 

This genus may admit of a subdivision, even from the 
structure of the bill, but still more readily by the disposi- 
tion of the feathers. It is probably in this place of the 
system, where the genus Microdactylus of Grorrroy, the 
Decholophus of ILticEr, should be placed, represented by 
the Palamedia cristata of GMELIN. 
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Gape not reaching to the eye. The nasal membrane is 
extended. The head thinly covered, the feet reticulated. 

154. Gros. ‘Tongue pointed. Part of the head naked. 
Grus vulgaris. 

155. Psopuea. ‘Trumpeter. ‘Tongue fringed. Head 
with downy feathers. P. crepitans. 


(b.) Nostrils opening simply in the bill, and somewhat 
dorsally. 

Bill slightly notched. 

156. Tantatus. Upper mandible rounded above. 
Part of the head naked. 7". oculator. 


Bill plain. 
Mandibles receding from each other in the middle of 


their course. 
157. Anastomus. The edges of the mandibles at the 


open space appear as if worn. 


Mandibles uniting. 
Bill bending upwards. 
158. Mycreria. Tabiru. Upper mandible triangular. 


Tongue minute. 


Bill not bending upwards. 

159. Scopus. Umbre. Bill slightly arched. Dorsal 
ridge of the upper mandible swollen at the base. |S. um- 
brella. 

160. Ciconta. Stork. Bill straight. C. vulgaris. 

Presstrostres. ‘The mandibles never possess a cut- 
ting edge throughout their whole length. In general, the 
edges are more or less rounded, and the whole bill exhibits 
a feebleness strikingly different from the strong bills of the 


precedin @ group. 


GRALLZE. 953 


(1.) Furnished with a hind toe. 

a. Toes are remarkably long, and flattened below. On 
their sides may be observed a margin more or less broad, 
but which does not unite the toes at the base. These 
characters enable the species, according to their develop- 
ment, to wade in marshy ground, and even to swim in lakes. 
The bill is compressed and slender. The sternum is re- 
markably narrow, so that the body appears to be com- 
pressed. The wings are short. They run fast, but seldom 
attempt to fly. M. Cuvier has divided this family, which 
he terms Macropacrytés, in such as have the winglets 
armed with spines, and such as have the winglets unarmed. 
The observations, however, which we have been able to 
make, induce us to conclude, that the winglets in all the 
genera are armed. In two genera, however, the spines are 
more obvious than in the others. 

Spines on the wings produced. Claw of the hind toe 
produced. 

‘161. Para. Jacana. Bill tapering, obtuse. P. jacana. 

162. Patamepta. Screamer. Bill conic, upper man- 
dible arched. P. cornuta. 

Spines on the wings obscure. 

Forehead covered. The feathers between the eyes 
spinous. 

163. Rattus. Rail. Bill produced, longer than the 
head. Under mandible even at the symphysis. 2. aqua- 
ticus. 

164. Orrycomerra. Crake. Bill conical, and shorter 
than the head. Under mandible forming an angle at the 
symphysis. O. crexr, or corn-crake. 


Forehead with a naked stripe. leathers between the 
eyes soft. A coloured band above the knee. Symphysis 
of the lower mandible angular. Bill conical, and about the 
length of the head. 
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165. Gatunuta. Gallinule, or Water-Hen. Toes 
bordered by a simple membrane. G. chloropus. 

166. Furica. Coot. Toes bordered by scalloped mem- 
branes. F. atra. 


b. 'Toes of moderate length. 


Toes bordered by a scalloped membrane. Frequent 
marshes and lakes. Phalaropoda. 

167. Puaxarorus, (Cuvier). Phalarope. Bill straight, 
with a blunt depressed extremity. P. lobata. The Grey 
Phalarope of British ornithologists. 

168. Lozrres, (Cuvier). Coot-foot. Bill slightly bent 
and acummated. L. hyperboreus. The Red Phalarope 
of British ornithologists. 


Membrane of the toes, when present, plane. 


Membrane between the front toes reaching nearly to the 
extremity. 

169. Recurvirostra. Avoset. Bull much recurved. R. 
avosetta. The length of the neck and limbs, the slenderness 
of the bill, and the wading habits of this species, unite it with 
the Gralla, while the great development of the web between 
the toes give it a claim to rank among the Palmipedes. 


Membrane between the toes abbreviated or wanting. 

(a.) Bill longer than the head. 

1. Bill bent downwards. 

Head and. neck feathered. 

170. Numenius. Curlew. Bill round, with the nasal 
grooves abbreviated. N. arcuata. 

171. Puzorus. Whimbrel. Bill depressed at the end, 
and the nasal grooves extend nearly the whole length. 
P. vulgaris. 


Parts of the head or neck bare of feathers. 


172. Ipis. Bull strong 


g, square at the base, with the ne- 


LO 
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sal grooves produced. In some species, as 7’. religiosa, the 
legs are reticulated ; in others, as Tantalus ruber of Gm. 


They are plated. 


2. Bill straight or very slightly bent. 
(aa.) Bill produced, and much longer than the head. 


Nasal grooves reaching nearly to the extremity of the 
bill. 

Upper mandible with a dorsal groove near the end. 

173. Scotorpax. Snipe. Extremity of the upper man- 
dible soft, when dried, punctured. Head compressed. |S. 


rusticola. 


Upper mandible destitute of a dorsal groove. 

174. Ryncuina. Bill slightly bent at the end. #. ca- 
pensis. . 

175. Limosa. Godwit. Extremity of the bill depress- 
ed and soft. The limbs are longer than in the snipes, and 
the bill, in some of the species, has a slight bend upwards. 


L. £gocephala. 


Nasal groove reaching only half the length of the bill. 
176. Toranus. Horseman. Bill slender, round, the 
upper mandible slightly deflected at the end. 


(2b.) Bill not much longer than the head. 


Bill depressed at the extremity. Nasal groove produ- 
ced. 

Outer toes united at the base by a distinct web. 

177. Macueres. Ruff. Neck and ear feathers much 
produced in the breading season, in the males, the heads of 
which are in part naked, and exhibit-a papillous skin. The 
Tringa pugnaa, the only knowns pecies, exhibits many va- 
rieties. 
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Outer toes unconnected at the base. 
178. Catripris. Knute. Toes slightly bordered. T'riz- 
ga canutus. 


179. Petipna. Dunlin. Toes without a border. Trin- 
ga alpina. 

Bill conical pointed. Nasal groove abbreviated. 

180. Strepsttas. Turnstone. Limbs short. Bill stronger 
than in the genera of the nearest group. T'ringa interpres. 


(d.) Bill shorter than the head. 

181. Trinea. Lapwing. Nasal groove extending two- 
thirds the length of the bill. Hind toe distinct. TT. vanellus. 

182. Sguararoua. Nasal groove short. Hind toe mi- 
nute. Tringa squatarola. 


(II.) Destitute of a hind toe. 

(a.) Bull slender. 

Bill round. Legs long. 

183. Cursonrivs. Bill bent. Nonasalgroove. C. Eu- 
ropaus. 

184. Himanrorus. Bull straight, with a nasal groove. 
Charadrius Himantopus. 


Bill depressed at the end. Nasal grooves produced. 
185. Faucrnetius. Bill bent.  Scolopax pygmeaa. 
186. Arenarra. Bill straight. Charadrius Calidris. 


(5.) Bill strong. 
(1.) Bill compressed. 


Bill swollen at the end. 


187. Cuaraprvus. Plover. Upper mandible swollen 
dorsally. C. pluviahs. 
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188. Orpicnemus. Both mandibles swollen at the 
extremity. Charadrius adicnemus. 


Bill wedge-shaped at the end. , 
189. Hzmartorus. Oyster-catcher. ZH. ostralegus. 


(2.) Bill vaulted. 
190. Orts. Bustard. Bill slightly arched. Wings 
short. O. tarda. 


B. Wings imperfect. The birds of this group usually 
termed Struthiones, are incapable of flying. The breast- 
bone is destitute of the mesial crest, and the pectoral mus- 
cles are weak. The muscles of the thighs, on the other 
hand, are uncommonly large, enabling these birds to run 
with astonishing swiftness. They have no hind toe. 


a. Feet with three toes. All the toes with nails. 


Head with a horny protuberance. 

191. Casoaris (Bontius). Cassawary or Emu. Bill 
compressed. Neck with caruncles. Wings, with stiff web- 
legs feathers. Nail of the inner toe largest. Phalanges of 
the toes 3, 4, 5. Feathers wiry. Struthio Casuarius of 


Lin. 


Head with a horny protuberance. 

192. Rura, (Brisson). Nandou. A callous knob, in 
place of a hind toe. Wings capable of aiding the animal 
in running. Feathers of the rump produced. Phalanges 
of the toes, 3, 4, 5. | Struthio Rhea of Lin. American 
Ostrich. Cuv. Reg. An. tv. t. 4 fig. 5. 

193. Tacnea *. Shanks serrate behind. Wings mi- 
nute. Casuarius Nove Hollandia of Latuam, or New 


Holland Cassawary. 


* Tayys celer. 


VOLT.) At. R 
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b. Feet with two toes. The outer one without a nail. 
Phalanges, 4. 5. 

194. Srrutuio. Ostrich. Bul depressed, soft at the 
end. Large crop, with a smaller one between it and the 
gizzard. Czecum long. Cloaca large. Struthio Camelus. 


PALMIPEDES. 


Toes webbed to the extremity. 

This great division contains birds which are truly aquatic. 
The legs are short, and placed far behind. In walking, 
the body assumes nearly an erect position. Many of the 
species dive readily, and, when under water, employ their 
wings as oars to aid them in progressive motions. The 
skin is thickly clothed with feathers, and a close covering 
of down. The neck is usually longer than the legs, an ar- 
rangement which is not observed to prevail in the other 
groups. 

1. The hind toe united with the fore toes by a continuous 
membrane. The outer toe is long, and the rest decrease 
to the hind toe, which has a mesial direction. The open- 
ings of the nostrils are indistinct, although the nasal 
groove reaches nearly to the extremity of the bill. 


A. Base of the bill, and about the eyes, covered with a 
naked skin. 


1. Margin of the bill sharp and entire, the extremity 
hooked. 


Bill depressed. 


195. Onocratutus. Pelican. Sides of the lower man- 


dible slender, forming the margin of a large gular pouch. 
Pelicanus Onocratalus. 
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Bill compressed. 

196. PHatacrocorax. Cormorant. Tail rounded. P. 
carbo. The species of this genus have a triangular bone at- 
tached to the occiput on the dorsal edge of the foramen 
magnum, and resting on the first cervical vertebra. Some- 
times perch on trees. 


197. Pettcanus. ‘Tail forked. P. aquilus, or Frigate 
bird. 


2. Margin of the bill serrated, the extremity nearly 
straight. 

198. Sura. Gannet. Bill strong. Nail of the middle 
toe serrated. No occipital osseous appendage. S$. Bassa- 
na or Solan Goose. 

199. Pitorus. Darter. Bill slender subulated. Head 
small. Neck and tail long. 

B. Base of the bill, and around the eyes, feathered. 

200. Puarton. Tropic bird. Billserrated. The two 
middle tail feathers produced. P. atherivs. An inhabi- 
tant of the Torrid Zone. 


Hind toe separate. 


Margins of the mandibles covered with teeth. Sides of 
the tongue with pectinated tufts of bristles. 

A. Bull broad, with transverse lamellate teeth. This m- 
cludes the genus Anas of Lin. The species of this exten- 
sive group have hitherto been described in reference to 
the colour of the plumage, although the forms of the bill 
and legs yield more permanent marks of distinction. 


a. Trachea of the male, with a capsular enlargement at 
the bronchial extremity. The limbs are short, and placed. 


far behind. 


1. Hind toe bordered with a membrane. 


rR 2 
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Base of the bill enlarged. 

201. Orpemi1a*. Scoter. Bill swollen at the base, 
above the nostrils. Anas nigra and fusca. 

202. Somaterta. (Leach). Eider. Base of the bill 
extending up the forehead, and divided by a triangular 
projection of feathers. Anas mollissima and spectabilis. 

Base of the bill plain. 

203. Cuancuta. Bill short and narrow. A. glacialts, 
histrionica and clangula. 

204. Nyroca. Bill broad and depressed. Anas ferina, 
Marila nyroca, fuligula. 


2. Hind toe without a border. 


A papillous skin at the base of the bill. 
205. Carrnina.. Musk-duck. Face and cheeks with 
a coloured warty skin. Anas moschaia. 


Base of the bill feathered. 

206. Taporna. Shielddrake. Bill broad at the end, 
hollow in the middle, and raised into a tubercle at the base. 
A. Tadorna. 

207. Anas. Bill piane above the nostril, and depres- 
sed. A. boschas, clypeata, strepera, acuta, querquedula, 
penelope and crecca. 


b. Trachea of the male simple at the bronchial extremity. 


This group includes those species usually denominated 
Swans and Geese. ‘ 

208. Cycnus. Swan. Bill of nearly the same breadth 
throughout. Anas Olor and Cygnus. 

209. AnsEr. Bull tapering. Anser, segetum, albi- 
Srons, Erythropus, Bernicla, and rujicollis. 


* Osdnece tumor. 
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B. Bill narrow, with the margin covered with reflected 
teeth, and the upper mandible hooked at the end. 

210. Mereus. Goosander. Hind toe furnished with»a 
fin. Nostrils near the middle of the bill. M. Merganser, 


serrator and albellus. 


Margin of the bill destitute of teeth. 

A. Wings short. This character renders flying difficult in 
all cases, and in some impracticable. The legs are placed 
farther back than in other birds. They constitute the 
Brachypteres of Cuvier. 

Wings destitute of quill feathers. In walking, the tarsus, 
which is broad behind, is applied to the ground. 

211. Aprenopytres. Penguin. Palate and tongue 
beset with reflected prickles. 


Wings with quill feathers. 

Bull much compressed and obliquely furrowed. No hind 
toe. This includes the genus Alea of Lry. 

212. Aca. Awk. Base of the bill feathered. A. empen- 
nis and torda. The A. pica is merely the razorbill in its win- 
ter dress, and also its immature state. I have had an op- 
portunity of observing, that the black feathers, on the side 
of the head and throat, in the smpennis and torda, during 
the summer season, change to white in winter. 

213. Fratercuna. Base of the bill and part of the 
cheeks covered with coloured skin. <Alca arctica, Lin. 


Bill more or less conical and compressed. 


Membrane of the toes lobbed. 

214. Povicers. Grebe. Bill straight, pointed. Mid- 
dle claw flattened. P. cristatus. 

Membrane of the toes entire. 
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With a hind toe. 

215. Cotymsus. Diver. Claws pointed. C. gacialis. 
M. Cuvier has brought together the Jmmer as a variety of 
gilacialis, probably with propriety, but he errs in associat- 
ing with it the arcticus also. This last is the male of the sep- 
tentrionalis. C. steilatus, which Cuvier makes a var. of 
septentrionalis, is a true species. ‘The bill alone is sufficient 
to mark the difference. 


Without a hind toe. 

Upper mandible notched at the extremity. 

216. Urta. Guillemot. The Colymbus T'roile, 1s i: 
representative of this genus*. When in its winter dress, 
or ifmmature state, it is the C. minor of authors. Monta- 
gu states, that this last is destitute of the notch in the 
bill. ‘This, however, we have found to be a mistake, 


Upper mandible destitute of a notch. 

217. Ceruus. Tyste. Bill lengthened, upper mandi- 
ble slightly bent at the pomt. C. grylle. 

218. Mercuuus. Bill short, margins inflected at the 
base. Lower mandible contracted at the top. Nasal - 
groove wide. Alca alle. 


B. Wings long and well adapted for flight. 

Apertures of the nostrils prominent. Bill hooked at the 
point. | 
External margins of the bill with lamellate teeth, like the 
ducks. . 

219. Pacnypriza. Nostrils tubular, separate base of 
the bill enlarged. Procellaria crulea. — 


See Plate II. fig. 1, A male. the bill open to exhibit the notch. 
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External margins of the bill entire. 


With a hind claw. 

220. PRocextuaria. Petrel. Nostrils united into a sin- 
gle tubular opening on the upper part of the bill. Lower 
mandible truncated. P. elacialis and pelagica. 

221. Purrinus. Puffin. Nostrils opening separately. 
Lower mandible bent downwards. Procellaria Puffinus. 


Without a hind claw. 

222. Hatoproma. Nostrils situate dorsally. Lower 
mandible with a gular pouch. Procellaria urinatriv. 

223. DiomEpEs. Albatross. Nostrils lateral. Biull 
strong, sharp. D. exulans. 


Apertures of the nostrils simple. , 
Bill hooked at the end. 


224. Cataractes. Skua. Nostrils covered with a °* 
corneous plate, reaching to the base of the bill. Larus Ca- 
taractes and parasiticus. The L. crepidatus is merely the 
young of L. parasiticus. 

225. Larus. Gull. Nostrils simply covered by a con- 
tinuation of the bill. LZ. marinus. 

Bill not hooked at the end. 

226. Sterna. Tern. Bill compressed, slender, pointed. 

Tail forked. TJ. hirwndo. 

227. Ryncuors. Bill depressed, truncate. Upper man- 

dible shorter than the lower. R. nigra. 


Birds, like quadrupeds, are usually preserved in a mu- 
seum in a dried state, or stuffed. The directions already 
given for the preservation of quadrupeds, are sufficient to 
guide any one in accomplishing the same object with birds. 
There are, however, a few peculiarities in the mode of 
preserving birds, which it may be worth while briefly to 


notice. 
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A little tow or cotton should always be placed in the 
mouth, to prevent any mucus or blood flowing out, and 
soiling the feathers. 

The incision of the skin may be made, either from the 
breast to the vent along the belly, or on the side under the 
wing. When the opening is under the belly, the space 
under the wings can be afterwards exhibited in the attitude 
of flying. On the other hand, when the incision is made 
under the wing, the beauty of the belly can be better pre- 
served, and a greater fulness given to that part in stuf- 
fing. Besides, should the feathers be any way damaged 
round the margin of the incision, the wing can easily be 
made to hide all the defects. Indeed, in skimning birds, it 
is indispensably necessary, for preserving the feathers from 
being soiled, to pin folds of paper on the margin of the in- 
cision. If feathers have once been soiled, a little soap and 
water applied with a sponge, and adhesion of the webs 
prevented, in the course of drying, by frequent stirring, 
will render them clean, but they usually lose much of their 
lustre. % 

As the femoral joint of birds is internal, it is never left 
attached to the skin, but usually separated at the tibial 
eztremity. If a noose on the end of a cord suspended 
from the roof, be fixed on the tibial end of the femur, as it 
remains in connection with the carcase, the process of skin- 
ning will be greatly facilitated. The carcase, in this man- 
ner, may be suspended the instant the first leg is disenga- 
ged, and the remaining part of the process of flaying exe- 
cuted readily, without the help of an assistant. 

In some cases the neck is so much narrower than the 
head, that the skin cannot be completely reversed, to en- 
able the operator to take out the brain and eyes. This 
difficulty chiefly occurs among the grallz and palmipedes. 
In such cases, an incision must be made on one side of the 
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gape, along the cheek, to facilitate the extraction of the 
contents of the head, which could not be effected through 
the reversed skin. ‘The more ordinary defects of stuffed 
birds, consist in the belly being too lean, and the neck too 
long. 

It is sometimes a desirable object with the ornithologist, 
to keep alive the wounded birds which may be sent to him, 
for the purpose of observing their manners. ‘To effect 
this, it is frequently necessary to remove a portion of the 
wing, to save the animal from death, by bleeding at the 
wounded part, or effectually to prevent its escape. The 
late Mr Monracu has given some valuable directions on 
this subject, which the reader will find at the end of the 
Supplement to his Ornithclogical Dictionary. Supposing 
the object in view is merely to prevent escape, and that the 
subject on which the operation is to be performed belongs 
to the duck tribe, the amputation should take place at the 
part of the wing corresponding with a. fig. 2. plate 2. 
where the bones of the wmg of the Corncrake are repre- 
sented. By passing the needle through the wing, close by 
the inside of the smaller bone at a, and making a ligature 
with the thread across the larger bone, and returning it on 
the outside of all, the principal bloodvessels are secured, 
which could not be accomplished by a ligature confined to 
the surface. The part of the wing may now be removed by 
a pair of shears or a chissel, without the loss of blood, and 
the wound speedily heals. In short-winged birds, such as 
the gallimaceous kinds, the operation is more advantage- 
ously performed at 6., making the hgature embrace all the 
vessels between the smaller bone or wna, and the larger 
one called the radius. We have frequently seen amputa- 
tion performed in this manner, on wounded as well as 
sound subjects, without the loss of a single drop of blood. 
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Vertebral Animals with cold blood. 


The cold-blooded vertebral animals, and indeed those 
belonging to the remaining divisions of the system, have 
their temperature, in a great measure, regulated by ex- 
ternal circumstances. The skin is either naked, or pro- 
tected by scales, and never exhibits either hair or fea- 
thers. In all the tribes, the brain does not fill entirely 
ihe cavity of the skull destined for its reception. Organs 
of sight and hearing, more or less perfectly developed, may 
be detected. The circulating system is not so perfect as in 
the warm-blooded classes, as there is always some. defi- 
ciency either in the systemic or pulmonic vessels. This 
condition of the circulating vessels gives rise to the follow- 
ing division into Reptiles and Fishes. 


REPTILES, 
Furnished with a systemic heart. 


The skin of reptiles is either naked, or fortified with 
scales or plates. Among many of the tribes it is periodi- 
cally renewed. The cuticular secretions are few in num- 
ber ; and they seldom serve to lubricate the skin. 

The bones, unless in the larger kinds, scarcely ever at- 
tain the same degree of firmness as those of quadrupeds 
and birds. Their number and connection vary exceed- 
ingly in the different tribes. The organs of motion are fit 
to perform almost every kind of progression. Some are 
found with two or four feet, either divided or palmated, and 
fitted for walking, climbing, or swimming. Others move by 
what is peculiarly termed a serpentine motion. Many species 
inhabit the land, and not a few hve in the water. ‘To fit 
them for residing in the !atter element, some of the groups, 
wanting feet, have their bodies compressed behind, while 
others are furnished with fins, destitute, however, of carti- 


REPTILES. 967 


laginous, or osseous filaments, for their support, as in fishes. 
Their teeth, in general, are fitted for retaimmg thew food, 
rather than for masticating, and the gullet is usually dilata- 
ble. The food, in a few genera, is derived from the vegeta- 
ble kingdom, but, in the greater number, animal food is ex- 
clusively employed. A considerable quantity is consumed 
at a time, but the intervals between the meals are remote. 

The circulation of this group may be considered as im- 
perfect, since a part only of the blood is aérated, which 
issues from the heart, and that portion, instead of proceed- 
ing directly to the different organs, is again mixed with the 
circulating fluid. 'The aérating organs consist, in general, 
of lungs situate in the common cavity of the abdomen. 
There is an imperfect larynx at the commencement of the 
trachea, incapable of producing a distinct voice. The 
lobes of the lungs are of unequal size, and the cells are of 
much larger dimensions than in the warm-blooded animals. 

The kidneys are always present, either united into one 
mass, or variously subdivided. The ureters either pour 
their contents into a bladder of urme, which empties itself 
into the cloaca, or they terminate directly in the cloaca, the 
urine passing into a lateral pouch until voided. The urine 
itself varies much in quality and appearance in the different 
tribes. In some it is pure unic acid, in others very diluted 
urea. 

Although reptiles can secrete a limited quantity of heat 
or cold, for their preservation in extraordinary circum- 
stances, they usually remain nearly of the same tempera- 
ture with the surrounding medium. They are remarkable, 
however, for the facility with which they become torpid, 
when the temperature sinks towards the freezing point. 
So necessary, indeed, does a high temperature appear to 
be, to the comfortable exercise of their several functions, 
that we find them chiefly mhabiting the warmer regions of 
the carth, 
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‘The reproductive system of reptiles exhibits few pecu- 
fiarities. [he sexes are distinct, on separate individuals. 
In some tribes, the male has external organs, while in 
others these are wanting. Impregnation is either external 
or internal, according to the tribes: the females are either 
oviparous or ovo-viviparous. ‘The young of some of the 
genera undergo remarkable changes of form, before reach- 


ing maturity. 


HEARr WITH TWO AURICLES. 

In addition to this well marked internal character, an 
external character may be given of more easy detection. 
The skin is never naked, being either protected by scales, 
knobs, or an osseous shield. 


CHELONEA. 


Body protected by a corneous shield. Body furnished 
with feet. 

The reptiles of this group, denominated by the French 
naturalists Cheloniens, were included in the genus ‘Tes- 
tudo of Linnzxus. The body is protected dorsally and 
ventrally, by a hollow shield, open at each end for the 
issuing of the head and fore-feet at one time, and the tail 
and hind-feet at another. This shield is named back-piate 
er breast-plate, aecording to its position. It is covered by 
numerous pieces, nearly resembling horn in texture and 
composition, exhibiting various forms and modes of union 
with one another. In some cases, however, the external 
covering is a continuous skin. The lateral line of junction 
between the two plates, is more or less obviously marked 
by the peculiar forms of the marginal plates. 

The shield is strengthened dorsally, by its intimate 
connection with the vertebrae of the back, ventrally, by 
the sternum, and laterally by the mbs. Lhe vertebra 
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of the head and tail are alone moveable. The scapular and 
clavicular bones are united with both plates, and form an 
osseous ring for the passage of the trachea and gullet. 
The legs vary remarkably in form. Some of the species 
swim, others walk, or rather crawl; and all of them ar 

slow in their motions. 

The testudinal animals are destitute of teeth ; but: their 
jaws, with few exceptions, are provided with a corneous co- 
vering, like the bill of birds, in some cases, variously notch- 
ed. The upper jaw is fixed, and the under jaw has a cavi- 
ty for the reception of the temporal condyle. The tongue 
is small. The gullet is frequently beset with hard cenical 
processes, having a cardiac direction, and considered as 
destined to prevent the return of the focd. Many of the 
species are phytivorous, others live on fish. The liver is, 
in general, divided into two lobes, sometimes a little re- 
moved from each other. The auricles are large in propor- 
tion, with thin walls; and, at their opening into the ventri- 
cle, are furnished with valves. Walls of the ventricle co- 
vered with fleshy eminences. The lungs are double, and 
nearly of equal size. The windpipe divides near the larynx; 
and, in some species, each branch makes a turn before reach- 
ing the lungs. 

The kidneys are rather diminutive in size. The blad- 
der of urine, however, 1s of extraordinary dimensions. The 
urine itself is transparent and watery, and, besides a little 
mucous and common salt, contaims uric acid *. 

In the reproductive system, the sexes are observed to be 
on separate individuals. The external male organ is cylin- 
drical and pointed, with a groove along its whole length. 
The oviducts have each an enlargement, or uterus. Theeges, 
which are fecundated internally, resemble those of birds, in 
being covered with a calcareous shell. These are deposited 
by the females in the sand, and left to be hatched by the 


* Dr J. Davy, Phil. Trans. 1818, p. 206. 
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heat of the sun. The young are perfect at birth. The 
testudinal reptiles furnish the navigators of the tropical 
seas with wholesome and refreshing food, and are held in 
high estimation by epicures in general. 

A. Lips corneous. 


Entrance to the cavity formed by the two plates closed 
by a lid. 

1. Cistupa. Box tortoise. Back-plate emargmate 
in front, with two notches behind. 

The lid is formed by a plate, having a cartilaginous joint, 
and gives full protection to the members of the animal, when 
withdrawn into the cavity. Cuvirr subdivides this genus 
into such as have two lids, one to each aperture of the 
shield, and such as have only one at the opening for the 


head. 


Entrance without a hid. 


a. Breast-plate continuously solid. 

Head and feet capable of being withdrawn mto the 
shield. The back-plate is rounded, and divided into compart- 
ments by large scales. Fore feet with five, and the hind 
feet with four, toes. Those of the first genus live on the 
land, those of the second frequent fresh water. 

2. Trestupo. ‘Toes united and covered with a common 
scaly skin. J. Greca. 

3. Emys. Toes webbed. Claws long. Testudo Hu- 
ropaa. 


Extremities incapable of being withdrawn into the shield. 

4, Cuetonura. Tail about the length of the shield. 
Back-plate carinated, with sharp processes behind. T'estz- 
do serpentina. 


b. Breast-plate interrupted by intervening cartilagmous 
spaces. The extremities are incapable of being withdrawn in- 
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to the shield. The fore legs are remarkably produced, with 
the toes united, to serve as a fin. The species of this 
group live in the sea. 

5. Cuetonta. Back-plate covered with corneous scales 
Testuda Mydas. 


6. Cor1upo. Back-plate destitute of scales. Testudo 
coriacea. 


B. Lips fleshy, with a produced snout. Toes webbed. 

7. Curtys. Back-plate scaly. 

There is a protuberance to the hind feet occupying the 
place of a web, but destitute of a claw. The toes before, 
and the four behind, are armed with claws. The tail ter- 
minates, as in many of the other genera, in a hard point, 
Testudo fimbria, Bruguiere, Journ. d’Hist. Nat. vol. 1. 
p. 253. tab. xm. f. I. 2. 

8. Triontx. Back-plate destitute of scales, but covered 
with a coriaceous skin, studded near each extremity with 
hard knobs. 

Three toes on each foot only having claws. Inhabiting 


fresh water. Testudo feror. Pennant, Phil. Trans. 1771, 
p. 268. Tab. x. fig. 1, 2, 3. 


SAURIA. 


Body covered with scales. 

This group, including the genera Draco and Laceria 
of Linnaeus, and denominated Sauriens by the French 
naturalists, includes animals which have usually a length- 
ened body, ending in a long tail. The skin is protected by 
scales, which, in some of the genera, assume the form of 
plates. The vertebral column is complete, and capable of 
motion. ‘The ribs are united with the sternum, and, by 
their motions, assist respiration. The feet are widely placed, 
so that walking 1s performed in an irregular manner. Some 
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of the species swim with ease, while others are capable of 
flying imperfectly. The toes are armed with claws. 

The jaws of lacertine animals are furnished with teeth, 
varying in number with the age of the individual. The 
tongue, in many species, is slender and capable of great ex- 
tension. The animals prey chiefly on ammal food. The 
auricles are not so large as in testudinal animals, and in 
some cases the ventricle is more complicated. The Jungs 
are divided by membranaceous plates, into numerous poly- 
gonal ce!ls. The voice is restricted to a roaring and hissing. 
The liver, in some genera, is divided into two lobes; in 
others it 1s single. 

The urmary organs differ in this group, chiefly in the 
presence or absence of a receptacle or bladder of urine. 
Where present, the ureters terminate directly in a recepta- 
cle. The urine itself contains a large quantity of uric acid, 
together with carbonat and phosphat of lime *. 

The female is either oviparous or viviparous. The male 
is furnished with an exsertile penis. Impregnation takes 
place internally. 

A. Furnished with four feet. 


a. Tongue very long, and capable of being pushed out to 
a considerable distance. Five toes to each foot. 


Skin shagreened. Toes enveloped by the skin. ‘Tongue 
clavate, hollow above. 

9. CHAMELEON. ‘Toes divided into two bundles of two 
and three in each. 

The skin is remarkable for the changeability of its co- 
lours, according to the states of the animal. The eyes are 
covered with a thick membrane, leaving only a narrow slit 
‘opposite the iris ; and each eye is independent in its mo- 
tions. This genus contains several species, chiefly distin- 
guished from one another by the appendices of the head. 


* Phil. Trans. 1818, p. 306. 
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Skin with imbricated scales. 

The tongue is divided, at the extremity, into two threads. 
The toes are separate and armed with claws. Eyelids 
formed by a longitudinal slit. The rudiment of a third 
eyelid may be detected. The vent is transverse. Penis 
bifid. 

Teeth on the palate as well as the jaws. 

~10. Lacerta. Lizard. Head depressed and covered 
with large plates. Scales on the belly and around the tail,. 
disposed in transverse bands. 

There is a collar on the under side of the neck, formed 
by a transverse row of large scales. The L..agilis, a na- 
tive of this country, 1s. usually considered as oviparous. M. 
de Sept-Fontaines, communicated to the Count de la 
Cepede, a proof that it is sometimes ovoviviparous, he 
having opened a female, and found within her twelve 
young ones perfectly formed, from eleven to thirteen lines 
long*. In the year 1803 I kept a female of this species 
for two months, until it died in September, after givmg 
birth. to four young ones perfectly formed, and measuring: 
an inch and a half in length. 


Destitute of palatine teeth. 

(A.) Head depressed and covered with large plates. 

The genera of this group may readily be distinguished 
from the lizards, by the absence of the collar, and the scales 
under the neck being small. The scales on the belly, and 
around the tail, however, are large and square. 


Tail compressed. 
1}. Dracena. Scales on the back large:and carmated,, 
tail furnished with a crest. La Dragonne of La CerEvE. 


* The Natural History of Oviparous Quadrupeds or Serpents, by the 
Count de la.Cergzve. Trans. 4. vols. 8vo.. Edin. 1802,, voli i, p. 334. 
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12. Custa. Dorsal scales small and smooth. 

Some of the species, as Lacerta bicarinata, have the tail 
with a crest, while, in others, as L. tegwewin, the tail is 
smooth. 'The teeth are notched. Under each thigh: there 
18 a row of pores. 


Tail rounded. 


13. Amriva. Head sub-pyramidal. Lacerta Ametva. 


(B.) Scales on the head, belly and tail, small and imbri- 
cated. 

14. Monrror. This genus was formerly termed Tu- 
pinambis, by a-mistake of Seba. There appear to be indica- 
tions of three divisions. 1. Tail compressed and carinated, 
as M. elegans. 2. Tail round and carinated, as Lacerta 
Nilotica. 3. Tail round and plain as the monitor of Egypt. 


a. Tongue short, and limited in its motion. Number of 
toes indeterminate. 

(A.) Feet furnished with suckers. 

The suckers occur on the under side of the toes, the 
surfaces of which are broad. They consist of transverse 
pouches, with fringed margins, These enable the animal. 
to climb perpendicular walls,. like the common house fly *. 
The tail has circular folds. 

Teeth serrated. 

15. Anonius. The antepenult joint of the toe eniarged 
to form the sucker. 

The body is shaped like the lizards. The throat, in 
some of the species, is capable of inflation, and of changing 
colour.. There are palatine teeth. Several species are na- 
tives of America, some of which have rounded tails, and 
others where a crest may be observed. 


* See an interesting “ Aecount of the feet of those animals, whose pro- 
gressive motion can be carried on: in opposition to gravity,” by Sir Eve> 
zarnp Howe. Phil. Trans, 1816, p. 149. 
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Teeth minute, and close set. 

The animals of this group differ from those of the pre- 
ceding, in having a depressed form and nocturnal habits. 
They are known by their eastern name, Gecko. 

16. Ascatasores. M. Cuvier has subdivided this 
genus into four groups, all of which appear to be susceptible 
of farther division, from marked characters. In some, the 
disk of the sucker extends over the whole under-surface of 
the toes, and is either grooved, as the thecadactyles, or plain 
as the platydactyles. In others, the sucker is towards the 
base of the toes, as the hemidactyles, or near the extremity, 
as the ptyodactyles. The S\. fimbriatus, in the last of these 
groups, has the toes half webbed, and an expanse of mem- 
brane at the side of the tail *. 


(B.) Feet destitute of suckers. 

1. Toes, in part, united by a common integument. 

This group includes the Crocodiles, the largest of the 
reptiles. The scales are large, and many of them are longi- 
tudinally carinated. The tail is compressed, with a crest 
above, which is double at the base. The toes are five be- 
fore, and four behind, the three inner ones, only, on each 
foot armed with claws. They have no clavicular bones. The 
external ear is capable of being closed by two fleshy lips. 
The jaws are each furnished with a row of strong teeth, 
some of which are produced beyond the others in the lower 
jaw. The vent is longitudinal, while in the other lacertine 
tribes it is transverse. The external organ of the male is 


* M. Cuvier has added to this group the Stellio phyllurus from New 
Holland, which is destitute of suckers. Its true place in the system is not 
satisfactorily determined. 
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single. The females are oviparous. The species are inha- 
bitants of fresh waters. 


Some of the teeth in the lower jaw produced, and re- 
ceived into a cavity in the upper. Feet half webbed, and 
not. denticulated. 

17. Aviicator. Snout broad and blunt. Teeth un- 
equal, the fourth on each side of the lower jaw produced. 
Crocodilus sclerops. 


The: produced teeth. not received into a cavity in the 
upper jaw, but passing along the sides. Feet webbed and 
denticulated. 

18. Crocopitus. Crocodile. Snout oblong and flat. 
Teeth unequal. Lacerta crocodilus, Lin. 

19. Gaviana. Gavial. Snout produced and rounded. 
Teeth nearly equal: Lacerta Gangetica. Phil. Trans. 
1756, p. 689, tab. xix. 


2. All the toes free. 

(a.) Tail tapering, distinct from the body. Legs de- 
veloped. 

With lateral expansions for flight. 

20. Draco. Dragon. On each side of the body there is 
a membranaceous wing, scarcely connected with the legs. 
It is supported by the first six false ribs, which, imstead of 
being bent round towards the belly for the protection of 
the viscera, proceed laterally from the body. With this 
substitute for a wing, the animal is assisted in its leaps 
trom one tree to another. There is a long throat-pouch 
and lateral: short ones, supported by productions of the os 
hyoides. The teeth are of three kinds in each jaw,—four 
incisors, two tusks, and twelve grinders. Three species 
have been determined. 
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Destitute of lateral expansions. 

Furnished with palatine teeth. Head -plated. “Throat 
with a dilatable pouch. Body and tail with imbricated 
scales. Thighs with glandular pores. 

21. Icvana. Body and tail furnished dorsally with a 
longitudinal crest, of vertical scales. Lacerta Iguana. 

292. Potycurus. Destitute of a dorsal.crest. Lacerta 
marmorata. 


Destitute of palatine teeth. 
(aa.) Tail covered with rings of large scales. 


Head enlarged behind by muscles of the jaws. 

23. Srextio. Ear surrounded with spines. Thighs des- 
titute 6f glandular pores. ‘Toes long and pointed. Lacer- 
ta stellio. 


Head simple. Glandular pores on the thighs. 

24. Corpytus. Both the belly and back covered with 
rings of scales, many of which are spmous. Lacerta cor- 
dylus. 

25. Masticura. Scales of the’ body small, smooth, and 
uniform. M. spinipes. 


(sB.) Scales of the tail not annulated. 

Scales on the back forming a crest. 

Crest covered with scales. It is supported by spinous 
processes of the vertebree. 

26. Bastzicus. Basilisk. ‘Teeth strong and compres- 
sed. Lacerta basilicus. 


Crest formed of single scales. Scales on many parts of 
the body carmated and pointed. 

27. Catotes. Crest confined to the back. Lacerta 
calotes. 
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98. Lornurus. Crest continued along the tail, giving 
it a compressed form. 


Back destitute of a crest. The head is enlarged behind 
by the maxillary muscles. . 

29, Acama. Scales on different parts of the body spin- 
ous. Lacerta muricata. 

30. Traretus. Scales smooth and without spines. 7’. 
Agyptiacus. 


(b.) Body and tail nearly of the same thickness through- 
out. Feet imperfectly developed, and scarcely fitted for walk- 
ing or aiding the animal in progressive motion. In general 
appearance, the species resemble serpents. Scincuside. 

31. Scincus. Scales regularly imbricated. The genus 
Seps of Dauptn differs chiefly in the superior length of 
the body, and the hind legs being more remote from those 
in front. . 

32. CuaucipEs. Scales square and formed into rings. 
There are several species easily distinguished by the num- 
ber of the toes on the feet. 


B. Furnished with two feet. 


The animals of this group resemble the Scincuside in 
their lengthened form and imperfect feet, and, by wanting 
one pair, make a still nearer approach to the serpents. 

$3. Birres. Fore-feet wanting. Underneath the skin 
the rudiments of scapular and clavicular bones may be 
detected. ‘The species of this genus may admit of still far- 
ther division from the condition of the toes. 

34. Cuirnores. Hind-feet wanting. Lacerta lumbri- 
coidis. 
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Yi. Body destitute of feet. 


OPHIDIA. 


In this division of Reptiles, which includes the Srex- 
rents, the skin consists chiefly of a cuticle and co- 
rium. The cuticle exhibits considerable differences in 
thickness, and, as happens to the lizards, is periodically 
cast off and renewed. The corium is destitute of a villous 
surface, and intimately connected with the muscular web 
underneath. “The appendices of the skin consist exclu- 
sively of scales. These are divided by naturalists into two 
kinds. The true scales or squame, are usually produced 
longitudinally, and pointed or rounded posteriorly. They 
have, in general, some asperities on the surface. The 
shields or scute are of much larger dimensions, and pro- 
duced transversely. In some cases they embrace the whole 
of the body, forming rings; in other cases, a half or a quar- 
ter of one side only. They usually present a smooth sur- 
face, and occur chiefly on the belly, between the throat 
and vent. They differ considerably in number in different 
species, and even in.individuals of the same genus, so that 
the character furnished by their number should be employed 
with caution in the discrimination of species. There does 
not appear to be any well marked secretion from the skin, 
nor are there glands from which it could preceed. Between 
the nose and the eye, indeed, on each side, there is a bag 
or crumen in some species, not unlike the bags which oc- 
‘cupy the same position in some of the ruminating animals. 
Here, however, there is no appearance of glandular struc- 
ture yet discovered, and the cuticle with which they are 
lined, appears continuous, and falls off along with that 
which covers the rest of the body. Dr Tyson’ first ob- 
served these crumens in the rattlesnake, and Dr Russreni 
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and Sir E. Home have since attended to their structure 
more particularly *. 

The osseous system of serpents is chiefly characterised 
by the articulation of the vertebrae, the number of ribs, and 
the absence of the extremities. The head is connected 
with the atlas by a single tubercle, having three articular 
surfaces. The posterior articular surface of each vertebra 
is in the form of a rounded eminence, which is received in- 
to a corresponding depression in the anterior end of the 
one which follows. There is thus throughout the vertebral 
column a series of ball and socket jomts, admitting a great 
extent of flexure, m some cases restrained by the spinous 
or articular processes. The ribs in some species amount 
to nearly three hundred pairs. The dorsal extremities of 
the ribs are enlarged, with a terminal depression, which re- 
ceives a rounded protuberance of the vertebra. Each verte- 
bra, therefore, kas a rib en each side, limited by a modified 
ball and socket-jomt. 'These ribs are not continued beyond 
the anus. ‘They embrace a great part of the sides, and 


* The last of these observers, when considering their use, offers the fol- 
lowing remarks: ‘* As amphibious animals, in general, have no glands to 
supply the skin with moisture from -within, but receive it by coming in con- 
tact with moist substances, it is possible the bags, in the snake, may be sup- 
plied in that manner, and the more so, as the cuticular lining appears per- 
fect. Another peculiarity is remarkable in snakes furnished with the bags 
described above, namely, an oval cavity, situated between the bag and the 
eye, the opening into which is within the inner angle of the eyelid, and di- 
rected towards the cornea. -In this opening there are two rows of projec 
tions, which appear to form an orifice capable ca dilation and contraction. 
From the situation of these oval cavities, they must be considered as reser- 
voirs for a fluid, which is occasionally to be spread over the cornea; and 
they may be filled by the falling of the dew, or the moisture shaken from 

. the grass, through which the snake passes.’’—Phil. Trans. 1804, p. 74. 
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terminate im cartilaginous processes united to the scales of 
the belly *. 

The progressive motion of serpents is executed by the 
assistance of the ventral scales, which serve as so many feet. 
The body is raised up into one or more arches, and then 
suddenly unbent, is pushed forwards, the posterior edges 
of the scales, opposed to the ground at the hinder ex- 
tremity of the circle, offerig sufficient resistance. By 
thus alternately elevating and unbending the body, ser- 
pents move in their characteristic manner backwards or 
forwards, with an astonishing degree of rapidity. When 
at their utmost speed they appear scarcely to touch the 
ground. In their more ordinary movements, the ventral 
plates or scales serve as feet. These scales slide under 
each other by a kind of inclusion, so as to permit the ven- 
tral surface to shorten or lengthen at the will of the animal. 
When some of the foremost scales are pressed on the 
ground, those behind are brought forward, and in their 
turn supporting the body, enable the fore part to advance. 
To qualify the scales to do this with greater advantage, 
they are connected with one another, by means of muscular 
threads and a longitudimal band, and are likewise aided by 
the peculiar mechanism of the ribs. These last we have 
seen are connected with the ventral scales by a flexible car- 
tillage. They are capable of moving on their vertebral 
joint, either ventrally or dorsally, anteriorly or posteriorly. 
These motions are aided by the muscles which are inserted 
into them, and originate in ribs contiguous to those to be 


* M. Lacepepe has remarked, in the viper, boa, and rattlesnake, that there 
are uniformly two ribs, and one vertebra, corresponding to each shield of 
the belly. In one small group, some of the ribs are united by cartilaginous 
productions on the belly, and there is even the rudiment of a sternum. 
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moved, and in the vertebra. The body, in general, is of 
a rounded form, but, when preparing for progressive mo- 
tion, the ribs are drawn somewhat dorsally, so as to flatten 
the scales of the belly, and by moving anteriorly or poste- 
viorly, give to the scales, with which they are connected, a 
corresponding degree of motion. The ribs in this case act 
as limbs to the scales, which may be compared to feet. 
This singular use of the ribs of snakes, in assisting progres- 
sive motion, was detected by the acute Tyson, in his ad- 
mirable anatomical examination of the rattlesnake *. The 
same subject was still farther illustrated by Sir EvErarp 
Homg, in his dissection of the Boa constrictor +. 

Besides the capabilities of executing progressive motion, 
many serpents can twist their bodies round the branches of 
trees, or suffer a considerable portion to hang down. In 
this attitude, the larger kinds are ready to fall down wpon 
their prey passing beneath, such as deers and antelopes. 
Such animals are not only retarded by their weight, but 
incommoded by the foe twisting itself in wreaths round 
their body, and by contractile efforts crushing it to death. 

This method of seizing their prey is confined to the 
Jarger kinds. The smaller sorts are able, by their mouth 
and teeth, to seize and retain their victims. There is no 
mastication, the food being swallowed entire. To facilitate 
the deglutition, the under jaw consists of two bones, as in 
birds, and, like these animals, they are joined to the cra- 
nium by the intervention of a bone, similar to the os qua- 
dratum. The upper jaw is also loosely connected with the 
head, and, in some species, admits of considerable motion 
at the point of junction. The mouth can thus be opened 
very wide, and larger animals admitted, than, from the or- 
dinary size of those devoured, one would be led to suppose. 


* Phil. Trans. No. 144, copied by Ray into his Synopsis Animalium. 
p- 291. + Ibid. 1812, p. 163. 
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The armature of the mouth is of two kinds,—common 
teeth, and poison fangs. ‘The common teeth form a single 
row on'each side in the lower jaw, and_ usually a double 
row in the upper. The external row, above, is connected 
with the maxillary bone ; the inner row is supported, as in 
many fishes, on the palatine bones. These teeth are subu- 
late and recurved. 

The poison fangs, vulgarly termed the sting, are confined 
to the upper jaw, and occur on each side towards the ex- 
tremity. In some, the fang is the largest tooth, the fore- 
most in the row, and is followed by several common teeth 
in the maxillary bone. In others, the maxillary bone is 
abbreviated, and the deficiency at its proximal end is sup- 
plied by a long moveable peduncle destitute of teeth. The 
large fang is placed in this short maxillary bone, and is 
followed by a few other teeth of similar form. These fangs 
are to be viewed as the osseous openings of the ducts from 
the poison-bags, which are situate at the base. They 
contain a tubular cavity from their base, passing through 
the tooth on its convex side, to the apex, where it ends 
in a narrow slit. When the serpent bites an animal, the 
poison flows from the bag through this slit, into the bottom 
of the wound, where, to most advantage, it can produce its 
deleterious effects. Whether this dreadful apparatus of 
venom 1s to be considered as connected with the digestive 
system, as an instrument for conquering the prey, and ob- 
taining food, or for defensive purposes, has not been satis- 
factorily determined. The latter conjecture is the most 
plausible. 

The true structure and mode of formation of the poison 
fangs, appear to have been first investigated with care by 
Mr Smiru. He found that the poison tube was formed by 
a fold on the surface, the edges of which met in the mid- 
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dle, but continued separate at the point and base of the tooth. 
The hollow in the middle of the tooth in which the secreting 
pulp was situate, can easily be traced as unconnected with 
this tubular external fold. The-same observer found seve- 
ral of the common teeth having the rudiments of this exter- 
nal groove *. It is usually supposed, that upon the first 
fangs being destroyed, others are developed to supply their 
place. There is, however, some difficulty in accounting 
for the manner in which the poison duct, in such cases, can 
change its course. It is probable that the grooves in the 
adjoming common teeth have given rise to the opinion. 
More accurate observation, however, can alone determine 
the pomt. 

The poison itself has much the appearance of oil, but, 
in its general properties, it resembles gum. Its noxious 
properties continue even after it has been dried. If it 
is instilled into the wound, in any quantity, and enters 
any of the larger vessels, death speedily follows. In 
other cases, there is previously great pain produced, the 
part swells and becomes discoloured, and exhibits marked 
indications of violent lecal action. The virulence of the 
poison depends not only on the species of serpent, but on 
its condition at the time, and the habit of body of the ani- 
mal which has received the bite. 

The remedies which have been suggested to destroy the 
anfluence of the venom, after the bite of the animal, are nu- 
merous, but few of them can be safely relied on. Some recom- 
mend making an incision into the part wounded by the fangs, 
and sucking out the venom and contaminated blood. Others 
advise the unfortunate patient to compress the part by l- 


“ Mr Smirtu on the Structure of the Poisonous Fangs of Serpents, Phil. 
Trans. 1818, p. 471, 


a 
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gature, and thus, by retarding the circulation, give time 
for the poison to become diluted and neutralised by the lo- 
eal fluids. ‘These remedies are obviously such, as, in ordi- 
nary cases, should be resorted to. On the other hand,, 
some recommend the internal and external use of ammonia, 
the external application of caustic potash, or of heated tur- 
pentine. Many vegetables have likewise been employed as. 
antidotes. The subject, however, though one of great inte- 
rest, is im some measure unexplored, and can only receive 
useful illustration from the researches of those who reside 
in the districts where the larger and more venomous spe- 
cies so frequently prove destructive to human life. 

The tongue is usually slender, divided at the extremity, 
and sheathed at the base. The alimentary canal is short 
in proportion to the size of the body. The gullet and sto- 
mach are capable of great dilatation, to receive the large ani- 
mals which are swallowed. Digestion ‘takes place slowly. 
The liver is, im general, uniform in its appearance, and near- 
ly entire. There is a gall-bladder. The spleen is of a 
lengthened form, and placed at the commencement of the 
intestines. » 

The heart possesses two auricles and one ventricle. The 
portion of blood transmitted for aeration, is returned by. 
a systemic vein, to the systemic auricle, from this it 
passes into the common ventricle, which receives, through 
the other auricle, the blood returned from the body. 

All serpents breathe air. ‘Though many species can dive, 
they are compelled to return, at intervals, to the surface of the 
water, in order to respire. The larynx is too simple and 
membranaceous to admit of the existence of voice.. A hissing 
sound, however, can be produced. The trachea is a mem- 
branaceous tube, terminating directly in the lungs, without 
the usual bronchial divisions. The lungs are single, in the 
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form of an elongated bag, with large cells on the walls. 
This bag lies in the cavity of the abdomen. 

The kidneys are lengthened and lobulated. 'The ureters 
terminate usually by a single orifice in the cloaca, in the 
form of a papilla directed towards the bag, which may 
be considered as the bladder of urine. This bladder is 
formed by a fold of the coats of the intestine ; it receives 
the contents of the ureters, unmixed with the feces. 

In this receptacle the urine frequently becomes inspis- 
sated, and is voided in lumps at distant intervals, which 
have frequently been mistaken for faces. In its ordinary 
state, Dr Jonn Davy, to whom the public is indebted for 
several valuable observations on the urinary organs of the 
amphibia *, describes it as of a butyraceous consistence, be- 
coming hard, like chalk, by exposure to the air, and con- 
sisting of pure uric acid. 

The reproductive organs of serpents present few pecu- 
liarities. ‘The external organs of the male are double, each 
short, and surrounded with bristles. These, in the rattle- 
snake and viper are bifid, and beset with bristles. They ap- 
pear in a pouch near the anus. In the female, the external 
openings are double, correspondmg with the condition of 
the male organs. Impregnation takes place internally. 
Some species are oviparous, others are ovoviviparous. The 
young do not undergo any remarkable metamorphosis. 

Serpents are found in the greatest numbers, both in re- 
ference to species and individuals, im tropical countries. In 
such regions, likewise, they attain the largest size. Few 
species are found in the temperate and colder districts. In 
all cases they seem greatly invigorated by heat, and in its 
absence, speedily sink into a torpid state. 


* Phil. Trans. 1818, p. 304. 
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Wherever man takes up his abode, there the serpents 
have to engage in an unequal contest, which ends in their 
extirpation. Man not only attacks them in open combat, 
with the lance, the sword, or the musket, but he falls 
upon them, when gorged with food, and prepared only for 
slumber, or when in a lethargic state in consequence of 
cold. He likewise drains the marshes where they procured 
their food, and cuts down the forest to which they were 
accustomed to retire. 

But while man is their personal foe, wages against them 
a war of extermination, and thus powerfully influences 
their geographical distribution, he receives powerful sup- 
port from marty of the domestic animals which accompany 
him in his dispersion over the globe. The hog is not 
afraid to give battle even to the most venomous; and, in 
general, comes off victorious. The goat, hkewise, readily 
devours the smaller kinds of serpents, and hence the Gaelic 
proverb, ‘‘ Cleas na gaoi ther githeadh nathraeh,” like the 
goat eating the serpent,—importing a querulous temper in 
the midst of plenty *. 

When unrestrained by opposition from man, and the 
physical conditions of their life, they are well qualified for 
extending their geographical limits. Neither forest, moun- 
tain, marsh nor rivulet, can retard their progress. Almost 
all the species can swim, and many of them with great 
ease. Indeed it is probable, that many of those sto- 
ries which have been propagated, regarding vast sea 
snakes, have originated, in the appearance of some of the 
larger serpents at sea, where they have been driven by ac- 
cident. Some of the Asiatic species reside almost constant-. 
ly in the waters, either fresh or salt. 

Independent of the claim which serpents have to our no- 
tice as constituting an extensive division of the animal king- 


* Statistical Account of Scotland, vol. xii. p. 449. 
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dom, they furnish an interesting subject of inquiry, from 
the superstitious opinions which have been entertained con- 
cerning them, and the strange properties with which cre- 
dulity has invested them. It is not our province to give a 
history of the errors of the human mind, when untutored 
by that philosophy which gives precedence to accurate ob- 
servation, but to unfold those characters which the differ- 
ent groups exhibit, and by which they may be recognised. 
In this inquiry, it is indeed painful to consider, that hu- 
man ingenuity has hitherto failed to convert serpents into 
any thing that is useful,—for it is not worth while to re- 
gard them in this light, when occasionally furnishing a re- 
past to a few naked savages, or serving to amuse, when 
dancing to the signals of a juggler, before a few indolent 
Asiatics. It is still more painful to consider the destruc- 
tion of human life by their venomous fangs, or the quanti- 
ty of misery which they have occasioned to those who have 
survived the noxious bite. 

Serpents admit of a very natural distribution into two 
sections, according as the scales on the belly are similar or 
dissimilar to those on the back. Other characters correla- 
tive with these, intimate the propriety of the arrangement. 


A. Serpents with the Ventral and Dorsal Scales similar: 


Tue serpents of this division, which are destitute of 
ventral shields, have the lower jaws intimately united, and 
supported at the base by two ossa quadrata, which are articu- 
lated immediately to the cranium. The upper maxillary 
bones are united to the cranium ‘and to the intermaxillaries. 
This arrangement limits the power of gaping, or of swal- 
lowing objects larger than the ordinary aperture of the 
mouth. The body is nearly of equal thickness at both ex- 
tremities. Progressive motion is chiefly accomplished by 
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unbending the arches into which the body is successively 
thrown. The body can advance or retreat by either extre- 
mity, with nearly equal readiness. The eyes are so small, 
that, with many, they have passed unobserved. 


a. Serpents with a third eye-lid. 


In the animals of this group, the teeth are small, and 
nearly of equal size. The tongue is notched in a crescent 
form. The ribs are more or less united, to supply the 
place of a sternum. When irritated, the body is thrown 
by the muscles into a very rigid state, in which condition it 
breaks into fragments by the slightest stroke. None of the 
species are considered venomous. The condition of the ru- 
diments of some of those organs possessed by the Saurian 
reptiles, which may here be detected, justify the subdivi- 
sion of the three genera here contemplated. 

(1.) Traces of scapular and clavicular bones occur under 
the skin. There is likewise a minute sternum and an im- 
perfect pelvis. ‘Though the rudiments of the extremities 
can be detected within the skin, there are no vestiges of legs 
or feet on the outside. 

35. Orutsaurus. The tympanum is externally visible. 
The maxillary teeth are conical ; and, besides these, there 
are two groups on the palate. O. ventralis. 

36. Ancuis. Snake. The tympanum is concealed. No 
palatine teeth. The maxillary teeth are compressed and 
recurved. A. fragilis. 

(2.) No vestiges internally of pelvis, scapula, clavicle, 
or sternum. ‘The anterior ribs, however, are united by 
intervening cartilaginous productions, which serve instead 
of a sternum. 

37. Acontias. The teeth are conical. There is the 


rudiment of a second lobe of the lungs. A. meleagris. 
VoL. HU. S 
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b. Serpents destitute of a third eye-lid. 


The serpents of this division are likewise destitute of all 
vestiges of sternum, pelvis, or shoulder-bones; neither do 
the ribs unite to complete the circle. 


(a.) Body covered with scales. 


Scales in rings. 

38. AmpuispeNna. Scales quadrangular, and, disposed in 
circular bands round the body. Before the vent, there is a 
row of perforated tubercles, the openings of excretory 
ducts. Oviparous. 4. fuliginosa. 


Scales imbricated. 

39. Typutors. Scales small and placed in an imbricat- 
ed order. Snout depressed and produced. 'Tongue long 
and forked. 7". lwmbricalis. 

40. Torrrrx. Ventral scales slightly enlarged. Tongue 
thick and short. 7". scytale. 

(b.). Body uniformly covered with tubercles. 

41. Acrocuorpus. The tubercles may be viewed as mo- 
difications of scales. They have each three ridges. The 
top of the head is fat, and covered by small imbricated 
scales. A. Javenensis. 


B. Serpents with the Ventral and Dorsal Scales Dissimilar. 


The ventral scales of this division constitute those shields 
or scutee which have been already described. The lower 
jaw-bones are loosely connected, and the ossa quadrata have 
a free motion on the skull, or are supported on cartilagi- 
nous or osseous peduncles. ,The upper maxillaries are 
likewise loosely connected with the skull and the intermaxil- 
lary bones. This condition of the jaws increases greatly 
the power of gaping, and enables the serpents to take into 
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the mouth animals much larger than the ordinary thick- 
ness of the body. The palatine bones are likewise loosely 
connected, and armed with recurved pointed teeth. 

A. Destitute of poison-fangs. 

The serpents of this division, like those of the preceding, 
are not venomous. There are four regular rows of entire 
teeth above, and two below. 

Shields under the tail simple, like those on the belly. 

42. Erprton. This genus, instituted by Lacrerrng, 1s 
characterized by two soft eminences, covered with scales, 
seated on the extremity of the snout. The shields under 
the tail are small. Head with large plates. KE. tentacula- 
tus. 
43. Boa. Snout destitute of soft eminences. Vent fur- 
nished with a hook on each side. Boa constrictor. 

Shields under the tail divided, or forming a double 
row. 

44, CoLtuser. (Python of Daupin.) Vent furnished 
with lateral hooks, like the Boa. The ventral shields are 
narrow. C. Javenensis. 

45. Narrix. Destitute of anal hooks. Oviparous. 7’. 
torquata. Ringed snake. 

B. Furnished with poison-fangs. 

1. Poison-fangs single, followed by a row of common 
maxillary teeth. These last are not so numerous as in the 
harmless kinds of the preceding section. 

Hinder part of the body and tail rounded. 

46. Psevvozoa. Shields of the belly and lower side of 
the tail single. Head covered with large plates. A swel- 
ling at the occiput. Back carinated, and covered with a 
row of enlarged scales. P. fasciata. 

47. Trimeresura. Shields under the tail, near the 
vent, single ; but, toward the extremity, double. Dersal 


scales not enlarged. 7". viridis. 
c 2 
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Hinder part of the body and tail much compressed. 
This-form enables the species to swim with ease. They fre- 
quent arms of the sea, lakes,.and rivers. Head covered 
with large plates. 

48, Prtamis. Hindhead swollen. Scales rather reti- 
culated than imbricated. Ventral shields minute. P. bicolor.. 

49. Hyprornus. Head not swollen. ‘The shields are 
more distinct than in Pelamis. H. ayspisurus. 


2. Upper maxillary bones destitute of common teeth,. 
supporting only the poison fangs on each side. 

The shields entire on the belly, and under the tail beyond 
the vent. 

a. The entire shields under the tail continued to the ex- 
tremity. 

Tail furnished with a rattle, (crepitaculum.) 

This very remarkable organ occurs as an appendage to 
the tail, the Jast vertebra of which is enlarged to serve as a 
mould for its production. This vertebra is somewhat coni- 
cal, rounded at the extremity, subquadrangular, with three 
rounded circular ridges, the largest of which is next the 
body. The first formed cup of the rattle, which, in sub- 
stance, is similar to the scales, exhibits the form of the verte- 
bra, from which, however, it is separated by a thin mem- 
brane. It is connected directly with the scales on the back, 
and, by the intervention of a row of small scales, with the 
shields on the belly. Thus formed, the cup has three ridges 
externally, with corresponding grooves internally. 

When this first cup has arrived at maturity, a second 
begins to form underneath. The terminal and middle 
ridges of the second grow within the grooves of the middle 
and basilar ridges of the first. As these ridges of the 
second increase in size, they push from the vertebra the 
first formed joint, and the second cup appears with its basi- 
lar ridge; only visible externally, its middle and terminal 
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‘ones covered by the basilar and middle ridges of the first. 

In this manner are the rattles formed to the number of 
‘twelve, -or, if certain relations are te be credited, to the 
number of twenty or even thirty cups. 

As the middle and terminal ridges of the last formed cup 
are rather less in diameter than the grooves of the basilar 
and middle ridges of the preceding one, in which they are 
contained, a kind of ball and socket-joint is formed at each 
division, admitting an imperfect degree of motion when the 
body moves. 

Each cup, when covering the vertebra, appears to’ be 
nourished in the same manner as the skm. When detach- 
ed from the vertebra, however, though still connected with 
‘the last formed-one, it dries and becomes brittle and elastic. 
‘When the serpent moves its body, the cups of the rattle, 
likewise moving upon one another, make a noise not ur- 
‘ike the folding of dried parchment. ‘This noise is said to 
be audible at the distance of twenty yards, and is thus use- 
ful in giving warning of the approach of the destructive 
reptile to which it is attached. As the cups of the rattle 
consist merely of dried matter which, in the dry season, is 
brought into a condition to make a noise when the animal 
moves, so, in like manner, under the influence of external 
circumstances, the .rattle,.m the wet season, is soft and 
-mute. 

It does not appear to -be as yet determimed, whether a 
new cup is formed with each renewal of the skin, or whe- 
ther the succession of the cups takes place in a different 
order. The number of cups found in a rattle, can searcely 
be considered as the number which have actually been 
formed, but merely as the number of those which have 
outlived accidents. There are two nasal bags or crumens, 


~ ard two scent bags at the vent. 
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50. Cauptsona. Rattle-snake. The head in this genus 
(the title of which is derived from the old trivial name of 
this most remarkable species), is covered with scales simi- 
lar to those on the back. C. horrida. Boquira. 

51. Croratus. Millet. Head covered with large plates. 
C. miliaris. 


Tail destitute of a rattle. 

52. Scyratus. Destitute of nasal bags, The species 
of this genus, natives of India, are bnt imperfectly 
known. 


6. The entire shields under the tail not continued to the 
extremity. 

53. Acantrnoruis. Shields double towards the extre- 
mity of the tail, which terminates in a spinous process. 
There are two species, A. palpebrosus, and A. Brownit. 

54. Laneatra. Shields behind the vent, forming rings 
which surround the body. The under side of the tail to- 
wards the extremity, covered with small scales. Snout 
produced. L. nasuta. 

Shields behind the vent divided. 

A. Tail round. 

a. Head behind larger than the neck. 

Head furnished with crumens. 

55. TriconocEruatus. Head much enlarged behind. 
Tail frequently armed with a spinous process. 7’. danceo- 
latus. 

Destitute of crumens. 

(a.) Hind-head furnished with a hood. 


56. Nasa. Head covered with large plates. N. dutes- 
cens *. 


* When the animals of this group are irritated, the skin on the neck is 
expanded and drawn forwards, and appears behind the head as a kind of 
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}. Hind-head destitute of a hood. 

aa. Furnished with cuticular appendices on the forehead. 

57. Cerastes. Scales.on the head similar to those on 
the back. C. vulgaris. 


bb. Fore-head destitute of appendices. 

Head covered with small plates. 

58. CuersEa. <Aesping. Head covered in the middle 
with three plates. C. vulgaris. 

59. Hemacuatus. Head covered with four rows of 
large plates. H. vulgaris. 


Head covered with common scales. 

60. Copra. Scales on the head carinated. The head 
itself, from the eyes to the snout, subtriangular. C. atropos. 

61. Vipera. Viper. Scales on the head rough. V. 
Berus. Common viper or adder. 


b. Head, behind, of the same size as the-neck. 

This uncommen narrowness of the head arises from the 
shortness of the os-quadratum, and the osseous peduncle 
by which it is united with the skull. The power of swal- 
lowing large objects -is consequently limited, as the jaws 
have but little: motion. 

62. Exars. Head covered with large plates. <£. lac- 
teus. Milky viper. 


B. Tail compressed. 
63. Praturus. Head covered with large plates. P. 


laticaudatus. 


‘hood. This motion is produced by the cuticular muscles of the neck aided 
‘by the moveable ribs. This mechanism, as displayed in the common cobra 
di capello, is exhibited by Sir Everarp Home, in his ** Lectures on Compa~- 


rative Anatomy,” vol. II. tab. ii. iii. iv. 
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HEART WITH ONE AURICLE. 
BATRACHIA. 


The skin is naked, and usually lubricated by a mucous 
secretion. The vertebra, in some genera, are hollowed into 
cups on each end like those of fishes. The ventricle is des- 
titute of fleshy columns, and sends out the blood by one 
opening. ‘There is no external organ of generation in the 
male. Fecundation is generally external, and the eggs are 
deposited in the water. The young are hatched in that 
element, and, at the first, possess external branchize, which, 
in one genus, are persistent, and continue to supply the 
place of aérating organs, while in the other genera, they 
are absorbed when the lungs have acquired their proper 
degree of development. 


A. Furnished with feet. 
a. Furnished with a tail. 


(1.) In the adult state, furnished with lungs. 

The lungs are in the form of two bags, with the walls im- 
perfectly cellular or honeycombed. Free air is respired in 
the immature state, when recently excluded from the egg, 
the young are furnished with fimbriated processes on each 
side of the neck, with apertures at the base, which serve as 
gills. These are supported by cartilaginous arches. At 
this period, the nose, which, in the adult, is the aperture 
through which the animal breathes, is unconnected with the 
mouth. As the animal reaches maturity, the connection 
between the nose and throat is established; the lungs be- 
come developed, while the branchial cartilages coalesce, and 
the gills are absorbed. The animal, if it resides in the wa- 
ter, is obliged, at intervals, to come to the surface to re- 
spire. 

Furnished with four feet. Toes destitute of claws. 

64, Saramanpra. Salamander. The tail round, in the 
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adult state. Lacerta Salamandra. 'The species, the type 
of the genus, is ovoviviparous, and the sexual impregnation 
is internal. 

65. Triton. Eft. Tail compressed in all stages of 
their growth. Lacerta palustris. 

The males in spring are furnished with a divided mem- 
branaceous dorsal crest, which disappears after the business 
of procreation. ‘The species are imperfectly determined. 


Feet only two in number. Toes with claws. 

66. SrrENa. Toes four on each foot. Sirena lacerti- 
na *, 

That this animal, in its adult state, is destitute of gills, 
may be safely inferred, by a comparison of the obser- 
vations on its internal structure, made by Hunter f, 
with the excellent account of the structure of the Apneu- 
mona or Proteus, by Conriciiacut and Rusconr. The 
concluding observations of these observers are so remark- 
ably interesting, that we consider no apology due for insert- 
ing them in this place, as they are given in the Edinburgh 
Philosophical Journal, vol. v. p. 104. 

** Having thus terminated the anatomical description 
of the Proteus Anguinus, we proceed to examine the 
two following questions; first, Whether it be true, as 
many believe, that this reptile can respire, at the same 
time, by gills and by lungs? Secondly, If the Strena 
lacertina is to be regarded as a larva or a perfect ani- 
mal? ‘To determine these questions, it will be necessary to 
compare the branchial structure, the organs of circulation, 
and the supposed lungs of the proteus,with the correspond- 
ing parts in the strena and in the darve of the salamander 


and of frogs. 


* Phil. Trans, 1766, Tab. ix. p. 189. 
+ Phil. Trans. 1766, Tab. ix. p. 307. | 
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*¢ With respect to the branchial structure, there is a re- 
markable difference, not only as to form, but to texture, 
between the arches of the proteus, and those of the siren 
and larvee above mentioned. In the siren and larve, the 
branchial arches are four on each side, and their margins 
are furnished with small pomts,—in the proteus, there are 
but three on each side, and these are smooth. The arches 
of the proteus have an osseous structure,—those of the si- 
ren and larvee are cartilaginous. This difference did not 
escape M. Cuvier, who, speaking of the proteus, says, 
‘appareil osseux qui porte les branchies, est beaucoup 
plus dur que ne l’avons trouvé dans la sirene, et dans Paxo- 
loti ? and in his anatomical description of the latter animal, 
he farther says, ‘ Tappareil qui supporte les branchies a 
de grands rapports avec celui de la sirene, et je crois que, 
lors de la metamorphose, il en reste une partie pour former 
Pos hyoide de la salamandre.’ Now, if the branchial arches 
of the siren be, as M. Cuvier asserts, entirely cartilaginous, 
although the cranium, the lower jaw, and the vertebree, be 
perfectly ossified; and if these arches, both in form and 
number, be similar to those of the awolotl, which M. CuviEr 
himself regards as a larva,—may it not be presumed that 
the former animal is a larva also? If, farther, the bran- 
chial arches of the proteus, which is a perfect animal, be 
osseous, and entirely different from these of the siren and 
all the larvae hitherto known, have we not in these facts the 
strongest reasons for regarding the siren as an imperfect 
animal, and, therefore, essentially different from the pro- 
teus P 

“© With regard, next, to the organs of circulation, there 
are, in the larvee of the frog and salamander, as many ar- 
teries given off on each side by the trunk that springs from 
the heart, as there are branchial arches, viz. four. In the 
siren and axolotl (which have also cight branchial arches), 
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M. Cuvier speaks only of six arteries, three on each side, 
going to the gills; but as, by the aid of injections, we have 
found, say the authors, that, in the larva above named, 
there are eight vessels, and that the artery which runs along 
the interior arch of each side, and which M. Cuvier has 
not seen, is that which in process of time becomes the pul- 
monary artery, so, guided by analogy, we hold it for cer- 
tain, that, as the siren is furnished with eight branchial 
arches entirely similar to those of the other larvee, there are 
also eight arteries, four on each side, corresponding to them. 
And, proceeding on this opinion, we may remark a striking 
difference in the circulating system of the siren and proteus, 
since the artery, properly called Pulmonary, which is found 
in the siren and larvee above mentioned, does not exist in 
the proteus. Doubtless in the proteus, the air-bladder, like 
every other part of the body, is duly supplied with blood ; 
but the blood sent to it is furnished by an artery coming 
off, on each side, from one of the aortic trunks, and which 
artery, descending along the canal of the bladder, gives to 
it a branch, and is then continued to the ovary or testicle 
im each sex respectively. 

‘“* Besides these differences in the arterial, there are others 
in the venous system; for the vessel which returns the 
blood from the air-bladder of the proteus, does not empty 
itself directly into the cava or the auricle, as is observed in 
other reptiles; but imto the vein which carries back the 
blood from the organs of generation, which itself enters the 
cava above the middle of the kidney ; hence in the proteus, 
not only the true pulmonary artery, but the vein also, is 
wanting. ‘This anatomical fact, ascertained by repeated in- 
jections, might alone be sufficient to demonstrate, that the 
two air-bladders with which the proteus is furnished are 
not true lungs : but as some, perhaps, may not yield to the 
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force of these arguments, we shall continue the comparison, 
especially as applied to the organs of respiration. 

‘¢ In the larvee of the frog and salamander, the trachea 
‘opens directly into the lungs. ‘These organs have the form 
of two sacs, and, from being longer than the trunk, cannot 
be extended in a straight line through it, but at the lower 
end are folded a little from one side of the abdomen to the 
other. So, in the siren, we see the trachea to open directly 
into the lungs, which, as in the above-mentioned larve, 
says M. Cuvier, ‘sont deux longs sacs cylindriques, que 
s’etendent jusqu’ 4 l’extrémité posterieure de labdomen, et 
se replient méme alors en avant.’ But, in the proteus, nei- 
ther do the supposed lungs reach to the pelvis, nor does the 
supposed glottis open into the air-bladders, but issue in a 
cavity which communicates with the air-bladders by two 
long conduits. Thus, then, the structure of the branchial 
arches, the distribution of the bloodvessels, and the form 
and size of the lungs in the proteus, differ entirely from the 
corresponding organs in the siren and larve of the salaman- 
der. 

‘< If, farther, we consider the mode in which frogs and sa- 
lamanders respire air, and compare it with that of the pro- 
teus, we shall obtain still further evidence of the differences 
subsisting between them. All zoologists, including M. Cv- 
VIER, now admit that frogs first receive air into the mouth 
through the nostrils only, and from thence force it into the 
‘lungs by an action resembling deglutition. But neither the 
proteus nor the siren are able to respire in this manner ; 
for the nostrils in the former do not open into the mouth, 
but beneath the upper lip; and in the siren, ‘ les narines, 
simplement creusées sur les cétés du museau, ne pénetrent 
point dans la bouche, says M. Cuvier. Neither do these 
animals respire air in the manner of serpents, for they are 
both destitute of ribs. When also the proteus takes air in- 
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to the mouth, it escapes rapidly through the branchial aper- 
tures: nor is there any ground for believing that any por- 
tion of it enters the very narrow clink of the glottis to pass 
into this cavity, and from thence through the two membran- 
ous canals to the air-bladders. No muscular structure suit- 
ed to produce such effects exists, and the fine membranous 
eanals, subject to compression every mstant from the sto- 
mach, altogether unfit them for performing the office of air- 
tubes or bronchi. In all reptiles that respire air, the struc- 
ture of the organs is such as to permit free inspiration and 
expiration, however different the form may be; but in the 
proteus, the want of ribs and diaphragm, the fact that the 
nostrils do not open into the mouth, the extreme narrow- 
ness of the aperture termed glottis, and the narrowness, 
length, and compressibility of the air-tubes, all shew, that 
in this animal none of those arrangements exist, which na- 
ture has instituted with such great solicitude and ‘skill in 
other reptiles, to carry on with ease and certainty the re- 
spiratory function. But it is needless to multiply arguments, 
to prove that the air-bladders of these animals in nowise 
perform the office of lungs, since it has been already shewn 
that, when taken out of the water, they die just as fishes 
do. 

“ M. Cuvier justly observes, that those animals can alone 
be deemed truly amphibious, ‘ qui respirent, a la fois, lair 
élastique en nature, et celui qui contient eau :’ and he then 
goes on to state, that the sirena lacertina respires through 
its whole life by lungs and by gills, and is therefore a per- 
manently amphibious animal; but that the larvz of other 
reptiles make use of these two different organs only for a 
short period, and are therefore only temporarily amphibi- 
ous. With all due respect, however, to so great a zoolo- 
gist, we, say the authors, are of opinion, that before pro- 
nouncing the siren to be permanently amphibious, it would 
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have been proper to have made upon it, or upon animals 
which resemble it, experiments similar to those we have 
made on the proteus. If, in his researches with regard to 
ambiguous reptiles, he had not contented himself with exa- 
mining only their skeletons, but had examined also the 
larve of the salamander, while yet alive, we are certain that 
his investigations would have conducted him te opinions en- 
tirely opposite to those which he has been led to form. 

*< Tn our investigations on this point, we have directed our 
attention to the above mentioned larvae, to observe particu- 
larly the changes which occur in their intimate structure, 
when they are transformed into perfect animals. Between 
the siren and these larvee there is the greatest resemblance, 
not only in regard to the structure of the branchial arches, 
but also to the nostrils; for, in the siren, as well as in these 
larvee, the nostrils do not open into the mouth. This cir- 
cumstance prompted us to examine the condition of the 
bones of the face in these larvae, and we have thereby sa- 
tisfied ourselves, that the larvee of the salamander is unable 
to breathe by lungs, until the maxillary bones, the zygo- 
matic arches, and the palatine bones are sufficiently de- 
veloped to form the canal of the nostrils, in such a manner 
that its posterior extremity may open intothe mouth. Be- 
fore this canal 1s so formed, these larvze are unable to respire 
atmospheric air, and, if taken out of the water, they then 
soon die; and, therefore, guided by analogy, we incline to 
believe, that, to the siren, whose nostrils ne pénetrent point 
dans la bouche,’ the same things ought tohappen. More- 
over, as its lungs are similar in all respects to those of the 
salamander, and are furnished with a true glottis, we are 
farther of opinion, that the siren is the larva of some rep- 
tile, the genus of which is as yet unknown, and which will — 
differ from its larva in not possessing gills, and in having a 
trunk somewhat longer. 
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‘“¢ We consider that the porteus is not an amphibious ani- 
mal, having a double circulation, as some have maintained, 
but a perfect reptile, different entirely from all others. It 
is a reptile, in respect to its having a single circulation, and 
a fish, in regard to its mode of respiration,—in other 
words, it is a reptile which respires air mixed with water, 
while others respire atmospheric air: so that, were it allow- 
able to revive the old idea of a chain of beings, the proteus 
might be regarded as the link which would connect reptiles 
with fishes.” 


(2.) Gills permanent. 

There are no lungs, but in the situation which they oc- 
cupy in the preceding group, there are two bags with sim- 
ple membranaceous walls. 

67. ApnEuMona. Feet four, with three toes before 
and two behind. 

The only well characterised species, is the 4. anguina, 
which inhabits the waters of subterranean caverns in Car- 
niola in Germany, where it lives excluded from the light. 
The genus to which it belongs, has been usually denomi- 
nated Proteus, which we have ventured to change for ano- 
ther title expressive of the want of lungs. The term Pro- 
teus had been long preoccupied, as the name of a genus of 
infusory animals, remarkable for the mutability of their 
forms; two species of which are delineated by Murer, in 
his Animalcula Infusoria, Tab. II. Fig. 1.-12. and 13.-18. 
Besides, the reptile under consideration is nowise remark- 
able for mutability of form: 

b. Destitute of a tail. 

This section includes. the different kinds of frogs and 
toads. The eggs are fecundated as they are deposited. 
They are surrounded by a glaire, which has properties in- 
termediate between gelatine and albumen, and which in- 
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creases greatly in bulk when placed in water. The sub- 
stance termed star-shot-jelly, is considered as this glaire 
brought into that state by a frog having been swallowed by 
a bird, and the warmth and moisture of the stomach, 
making the jelly in the oviducts expand so much, that the 
bird is obliged to reject it by vomiting *. The young or 
tadpoles, as they are termed, lose the tail, gills and beaks, 
and acquire four legs, when they reach a certain period, 
and exchange a dwelling in the water for a residence on. 
land. At the period of this change, the intestines are 
loaded with fat, which Sir E. Home considers as destined 
to furnish materials for the development of the parts which 
takes place +. The thumb of the male during the season 
of sexual intercourse, is furnished with an enlarged knob. 
The urine is watery, and contains urea f. 

Jaws and palate furnished with teeth. The skin is 
smooth, and the hind-legs are longest. 

68. Hyta. Tree-frog. Extremities of the toes expand- 
ed, with suckers beneath. 

The species are numerous, and climb trees in search of 
insects. The male has a throat-bag, which is filled with 
air during croaking. 

69. Rana. Frog. Toes simple. The male has cheek- 
bags, which are filled with air during croaking. 

The common frog is the type of the genus. ‘The spawn 
is deposited in masses. The adult animals leap easily. 
According to old Watton, “ the mouth of the frog may 
be opened from the middle of April till August, and then 
the frog’s mouth grows up, and he continues so for at least 
six months without eating ||.” 


* See Phil. Trans. 1810, p. 212. and 217. 

+ Phil. Trans. 1816, p. 301. + Phil. Trans. 1821, p. 98. 

|| The complete Angler. Bacster’s 2d Edition, London, 1815, p. 237. 
See likewise Pennant, Brit. Zool. vol. iii. p. 11. 
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Jaws destitute of teeth. Body warty. - 

70. Buro. Toad. ‘Tongue short and thick. 

The common toad (which the ignorant and the preju- 
diced persecute, though harmless), is the type of the genus. 
Eggs deposited in chains. 

71. Prrea. Mouth destitute of tongue. 

The Rana Pipa is the type of this genus. The toes on 
the fore-feet are divided into lobes at the extremity. The 
eggs are fecundated externally, when they are collected by 
the male and spread over the back of the female, to which 
they adhere. The skin of the latter, by degrees, forms a cell 
round each egg, in which it remains until hatched ; and 
even the young do not quit the cells, until they pass from 
the tadpole state. The analcgy of this arrangement of the 
reproductive system, to the condition of the marsupial qua- 
drupeds, is very remarkable. 


Destitute of feet. 

72. Cxcinia. Eyes obscure. The absence of scales, 
the cup-shaped vertebra, the shortness of the mbs, the 
absence of the os quadratum, and the simplicity of the 
heart, intimate, that this genus should not, as heretofore, 
be included among the Serpents. Several species have been 
determined, 
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Destitute of a systemic heart. 

As fishes are destined to reside constantly in the water, 
their whole organization is suited to a residence m that ele- 
ment, and exhibits, in the greatest perfection, those com- 
binations which are suitable to aquatic animals. 

VOL, If. u 
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The Sx1n of fishes consists, as in the other vertebral ani- 
mals, of a true skin, a rete mucosum, and a cuticle. The 
corium is remarkably thick in those species which have 
small scales ; while in those which have large scales, it fre- 
quently assumes the appearance of a thin membrane. It is 
much more closely attached to the muscles in this tribe 
than in any of the other vertebral animals. This organ, in 
the cod, for example, consists almost entirely of gelatine, 
and is much esteemed as an article of food, and is used also 
in fining, as a substitute for isinglass. Eel-skins are like- 
wise used in the manufacture of size, in consequence of 
the gelatine which they contain. There is no appearance 
of the corpus papillare or villous surface. The mucous 
web is remarkable for the brilliant tints which it exhibits 
in many species, communicating to the incumbent scales 
their peculiar lustre. 

The cuticle appears im fishes in a soft state, and, in many 
instances, is a simple mucous substance enveloping the 
body. It is detached at certain seasons of the year in large 
pieces. The scales are implanted in this layer, and, in their 
position, the facility with which they are reproduced, and the 
purposes which they serve, resemble the hairs on the skins of 
quadrupeds. They cover the body of fishes like tiles on the 
roof of a house, pomting backwards. The posterior edge, 
which in general is free, is usually crescent-shaped, fringed 
m some species, and smooth in others. By means of a lens, 
longitudinal ribs may be perceived finely decussated by trans- 
verse strize. These ribs sometimes radiate from the centre, 
and the crossing striz are concentric. When macerated in 
weak acids, they are found to consist of alternate layers of 
membrane and phosphate of lime, and hence are supposed 
to increase in every direction by the addition of new 
layers. 
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Instead of imbricated scales, some fishes are protected by 
osseous plates, covered, like the scales, by the cuticle, and 
presenting an even surface. Among some of the sharks, 
as the Squalus acanthias, instead of scales there are flat, 
bent, bristly laminz ; and in the remora there are hard, 
rough tubercles. These osseous plates in the sturgeon, re- 
semble in shape the shell of a limpet. 

The naturalist employs the appearances exhibited by 
the form, surface and size of the scales, as a character in the 
discrimination of nearly allied species, although the dispo- 
sition of the longitudinal and the transverse rays, together 
with the condition of the margin, would furnish more per- 
manent marks. The scales, in the description of a fish, are 
likewise considered in regard to their adhesion to the skin. 
Thus some scales, which adhere but slightly, are said to be 
deciduous ; while others, which cannot be rubbed off but 
with difficulty, are termed tenacious or adhesive. 

Besides the scales many fishes are furnished with spin- 
ous processes. These sometimes accompany the fins; while 
in other instances they appear as the armature of the head 
and cheeks. They appear to be of the same consistence 
and composition as horn. ‘Those found on the head are in 
general fixed; but those connected with the fins are moved 
by peculiar muscles. 'These organs may be considered as 
defensive weapons, and act, m some instances, not merely 
by their form and consistence, but by some venomous secre- 
tion by which they are covered *. 


* Thus the common weever (Trachinus draco) inflicts a wound with the 
spines of the first dorsal fin, often followed by violent burning pains, inflam - 
mation, and swellings; so that the fishermen are in the practice of cutting 
off the offensive organ before they bring the fish to market. The spines of 
the Squalus acanthias, or piked dog-fish, and Doras carinatus, are likewise 


considered by fishermen as capable of inflicting a dangerous wound. 
a) 
Uw 
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The surface of the skin of fishes is almost always covered 
with a slimy fluid, to protect them from the penetrating in- 
fluence of the surrounding element. This mucus is poured 
out from small pores, situated under the scales in every 
part of the body of some fishes, while in others, these ex- 
cretory ducts are arranged in a determinate order. ‘The 
openings of the ducts, in some species, have correspond- 
ing apertures in the incumbent scales. These ducts were 
first observed and described by Steno, in his works, ‘‘ De 
Musculis et Glandulis,” p. 42. and ‘ Elementorwm Myolo- 
gia Specimen,” 1669, 8vo. p. 72. The subject was after- 
wards investigated by PErrautt, Lorenzint, and Rivi- 
nus, and more recently by Monro. To this last author we 
are indebted for many excellent observations and sketches *. 


* “¢In the skate, numerous orifices, placed pretty regularly over the 
surface, have been observed by Steno to discharge this slimy matter. With 
respect to these last, I have remarked some memorable circumstances. 
First, I have discovered one very elegant serpentine eanal between the skin 
and muscles, at the sides of the five apertures into the gills. Farther for - 
wards it surrounds the nostrils ; then it passes from the under to the upper 
part of the upper jaw, where it runs backwards as far as the eyes. From 
the principal part of this duct, in the under side or belly of the fish, there 
are not above six or eight outlets ; but from the upper part near the eyes 
there are upwards of thirty small ducts sent off, which open upon the sur- 
face of the skin. The liquor discharged from these has nearly the same 
degree of viscidity as the synovia in man, But besides the very picturesque 
duct I have been describing, I have remarked on each side of the fish, a lit- 
tle farther forwards than the five breathing holes, a central part, from which 
a prodigious number of ducts issues, to terminate on almost the whole sur- 
face of the skin, excepting only the snout or upper jaw. At these centres 
all the ducts are shut ; and in their course they have no communication with 
each other, In these two central parts, or on the beginning of the mucous 
ducts, a pair of nerves, nearly as Jarge as the optic, terminate; and, which 
is a curious circumstance with respect to them, they are white and opake in 
their course, between the brain and their ducts; but when they divide, they 
become suddenly so pellucid, that it is impossible to trace them farther, or 
to distinguish them from the coats of the ducts,” Struct. and Phys. p. 21- 
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In-the osseous fishes, the openings of the mucous ducts 
are chiefly observable in the fore part of the head, and in 
the Jateral line. This line extends from the head to the 
tail, along each side of the fish, and exhibits several strik- 
ing peculiarities. It is not observable in the lampry; im 
general it is single, but in the sand-eel it has the appearance 
of being double. It is usually of a different colour from 
that of the sides, and varies according to the species in 
position and direction. After death it sometimes disap- 
pears, and hence some difficulties have arisen with regard 
to the discriminating marks which it furnishes. 

The mucus which is poured out upon the skin by these 
ducts, in some cases appears to be the liquid known by 
chemists under that name, while in other instances it ap- 
pears to be of the nature of albumen. In the eel, for ex- 
ample, the skin turns white from the coagulation of the 
albumen, when plunged into boiling water. Chemists, how- 
ever, have not turned their attention to the subject. 

The Boves of fishes vary in form, proportion, and num- 
ber, according to the species. ‘The skeleton is more com- 
plicated than that of man, and is difficult:to prepare and 
preserve, Hence the osteology of fishes is a subject but - 
little attended to by naturalists. Avoiding all minute de- 
tails, we propose to consider the skeleton, as consisting of 
-a head, spine, and ribs. 

As the bead of fishes is covered with a skin only, its 
form is easily ascertained, and it exhibits remarkable differ- 
ences in shape according to the species. In all the species 
it is large in proportion to the size of the body, and con- 
sists of a great number of separate pieces. These amount 
to eighty im the perch. But as these bones are soon ossified 
together, it becomes very difficult to trace the original lines 
of separation in aged individuals. The occiput appears 
like a vertical truncation of the cranium, and is united to 
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the spine by a single tubercle placed below the foramen. 
The motion of the head is very limited in every direction. 
In some of the cartilaginous fishes, the head is joined to 
the vertebral column by two condyles; but this articulation 
is equally incapable of extensive motion as the former. 

The vertebral column is either cylindrical, angular, or 
compressed. The vertebrae may readily be distinguished 
from those belonging to the higher classes, by the peculiar 
form which they exhibit. The body of each is of a cylin- 
drical figure, with a funnel-shaped depression at each end. 
It consists of concentric rings, which are supposed by some 
to increase in number with the age of the animal. The 
vertebre are destitute of articular processes, and, when in 
union, form, throughout the whole column, cavities compos- 
ed of two cones, joined at the base. These cones contain a 
cartilaginous substance formed of concentric fibres, of which 
those next the centre are the softest. By means of this 
cartilage the vertebrae are united, and upon it they per- 
form all their movements. In the cartilaginous fishes all 
the vertebra: are consolidated together, so that the spinous 
processes can only be distinguished. 

The vertebrae may be divided into the cervical, dorsal, 
and caudal. In osseous fishes, the cervical vertebra are mn 
general wanting, although in some cases they exist, as in 
the herring, to the number of four. In the cartilaginous 
kinds, they are ossified into one piece. The dorsal verte- 
bre are easily recognised, by wanting processes on the in- 
ferior part. These have generally on the sides transverse 
processes, to which the ribs are attached. The caudal ver- 
tebre are possessed of spinous processes, beth on the superi- 
or and inferior surfaces. In those fish which are flat these 
are very long, as in the flounders. ‘The first caudal ver- 
tebra is in general of a peculiar shape. The cavity of the 
trunk is terminated by its central process. In the floun- 
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‘ders it is large, round in the fore part, and terminated be- 
low by a sort of spine. The last caudal vertebra is how- 
ever, more remarkable than the first. It is almost always 
of a triangular form, flat, and placed vertically. -Upon its 
posterior extremity it bears articular impressions, which 
correspond to the small and delicate bones of the fin of the 
tail. 

The number of the bones of the vertebral column in 
different species, being exceedingly various, suggested to 
Axrtent the use of this character in the separation of nearly 
allied species. Among the species of the genus Cyprinus, 
for example, a difference in the number of vertebrae has 
been observed to the amount of fourteen. In ascertaining 
this character, ARTEDI recommends the greatest circumspec- 
tion. The fish should be boiled, the fleshy parts separated, 
and the vertebre detached from one another, and these 
counted two or three times in succession, to prevent mis- 
takes. This character is of great use, as it is not lable to 
variation, individuals of the same species exhibiting the 
same number of vertebrze in all! the stages of their growth. 

The number and size of the ribs.are likewise extremely 
various.. The cartilagmous fishes may be -considered as 
destitute of true ribs. “Where they-exist, asin the osseous 
fishes, they are articulated to the body of the vertebrae, or 
to the transverse processes. "They are forked in some 
fishes, and in-others double; that is, two ribs proceed from 
each side of every vertebra. In the genus Cyprinus they 
are of a compressed shape; in the cod they are round; 
and in the herring, like bristles. 

The number of the ribs, likewise, furnishes a character 
in the discrimination of species, which may be safely relied 
on in the absence of more obvious characters. 

Besides these bones which we have enumerated, there 
are many more osseous spicula, which serve to support the 


fins, and to strengthen the muscles. 
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‘The composition of the bones of fishes has never been in- 
vestigated with sufficient care. It is well known, that they 
never acquire so great a degree of hardness and ngidity 
(with the exception, perhaps, of the bones of the ear), as 
the bones of the mammalia or birds: hence we may safely 
conclude from the facts connected with the process of ossi- 
fication in other animals, that the bones of fishes abound in 
gelatinous and eartilaginous matter, while the portion of 
earthy or saline matter is small. The earthy salts are phos- 
phate and carbonate of lime, and the phosphate of magne- 
sia, the former predomimating im quantity *. In one divi- 
sion of fishes, termed the cartilaginous, the proportion of 
earthy matter is so small, that the bones never become in- 
durated, but continue in all the periods of the life of the 
fish soft and flexible. These animals are, therefore, sup- 
posed to grow during the whole course of their existence. 
In such fishes, the bones are not fibrous as in the osseous 
kinds, but cellular, and the walls of the cells formed of os- 
sified membrane. 

When the bones of some fishes are boiled in water, they 
undergo a change of colour. This circumstance is well il- 
lustrated in the case of the gar-fish, or sea-pike (Ksowx be- 
lone), the bones of which, by boiling, become of a grass 
green colour; and in the bones of the viviparous blenny, 
which experience a similar change. This alteration of co- 
lour has fostered some of the prejudices of the vulgar, but 
has failed to arrest the attention of the chemist. 

The bones of fishes, when reduced to powder, are mixed 
up with farinaceous substances, and used instead of bread, 


‘* In a species of Cheetodon, described by Mr Brix as the Ecan bonna 
pf the Malays, many of the bones, as the ribs and spinous processes, appear 
as if diseased, They are enlarged at particular places, like tumors, which, 


when cut through, are spongy and full of oil, Phil. Trans. 1793, p. 7. 
Fab, v1. 
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by some of the northern nations. In Norway, and even in 
some of the remote districts of our own country, fish bones 
are given as food for cows, and are greedily devoured by 
them. 

The Organs or Morion present many striking pecu- 
harities. 

If we attend to the vast variety of forms, exhibited by 
different kinds of fish, we shall be disposed to conclude, 
that shape exercises but little influence on their movements. 
While some are cylindrical and lengthened, others are 
nearly globular: some are depressed, while others are-com- 
pressed. The general form, however, approaches to ovate, 
the body being thickest at the thorax, and tapering a little 
towards the head and tail. 

The fins of fishes correspond with the wings of birds, 
the former being calculated to give the motion to the body 
in the water, the latter in the air. These organs vary in 
number, size, situation, and structure, in different species. 

The number of fins varies according to the genera, and 
even according to the species. It is difficult to fix on those 
fins which exercise the greatest influence on the habits of 
the animal, as there is not any one fin common to all fishes, 
although all fishes have at least one of these organs more 
or less developed. The size of the fins is equally various 
in the different species, as it bears no constant proportion 
to the figure or magnitude of the fish, nor to its habits or 
instincts. 

The sitwation of the fins furnishes the ichthyologist with 
some of the most obvious and useful characters. Those fins 
which are situate on the back are termed dorsal, and vary 
ereatly in number and shape. The fin which surrounds 
the extremity of the tail is termed the caudal fin, and is 
always placed perpendicularly. It is forked m some, even, 
ex rounded in others. Between the caudal fin and the anus, 
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are situated the anal fins, which vary in number and shape 
according to the species. Between the anus and throat are 
placed the ventral fins. When they do exist, they never 
exceed two in number, and are parallel to each other. The 
pectoral fins ave usually two in number, and are placed 
on each side, a short way behind the gill opening. By 
Linnaus and others, the ventral fins are considered as ana- 
logous to the feet of quadrupeds, and the characters fur- 
nished by their position are employed as the basis of his 
classification. ‘Those fishes which are destitute of ventral 
fins, are termed, in his system, apodal; those which have 
the ventral fins placed nearer to the anterior extremity 
than the pectoral fins, are termed jugular; those having 
the ventral fins on the belly, immediately below the pectoral, 
he calls thoracic, and when the ventral fins are placed be- 
hind the pectoral fins, they are termed abdominal. ‘These 
distinctions are of great importance in an artificial system, 
and may be employed with success in the inferior divisions 
of a natural one. 

The structure of the fins of fishes has long occupied the 
attention of naturalists. In general, these organs consist 
of numerous jointed rays, which are subdivided at their ex- 
tremities. These are covered on each side by the common 
integuments, which form, in some instances, soft fibres pro- 
jecting beyond the rays. These fins, with articulated rays, 
were considered, by the older ichthyologists, as furnishing 
characters for arrangement, of great importance, and are 
still highly valued by many naturalists. Fishes possess- 
ing these roft rays, are termed malacopterygii. Besides » 
these articulated rays, there exist in the fins of some fishes 
one or more rays, made up of a single bony piece, envelop- 
ed like the former, by a common membrane. Some fishes 
have one or more fins consisting entirely of these bony rays. 
Fishes with such rays are termed acanthopterygn. In 
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afew genera, the posterior dorsal fin is destitute of rays, 
and has obtained the name of pinna adiposa or flesh-fin. 

As these rays serve to support the fins, and are capable 
of approaching or separating like the sticks cf a fan, we 
may conclude that they move upon some more solid body 
asa fulcrum. Accordingly, we find in the sharks, for ex- 
ample, that the rays of the pectoral fins are connected by a 
cartilage to the spine. In the osseous fishes, the pectoral 
fins are attached to an osseous girdle which surrounds the 
body behind the branchiz, and which supports the poste- 
rior edge of their aperture. This osseous girdle is formed 
of one bone from each side, articulated at the posterior su- 
perior angle of the cranium, and descending under the neck, 
where it unites with the corresponding bone. Between the 
rays of the fin and this bone, which resembles the scapula, 
there is a range of small flat bones, separated by cartilagi- 
nous intervals, which may be compared to the bones of the 
carpus. The rays of the ventral fins are articulated to 
bones which correspond to the pelvis in the higher classes 
of animals. The pelvis is never articulated with the spine, 
nor does it ever form an osseous girdle round the abdomen. 
In the jugular and thoracic fishes, it is articulated to the 
base of the osseous girdle which supports the pectoral fins. 
In the abdominal fishes, the bones of the pelvis are never 
articulated to the osseous girdle, and are seldom connected 
with each other. They are preserved in their situation by 
means of certain ligaments. The rays ot the caudal fin are 
articulated with the last of the caudal vertebrae, which is, 
in general, of a triangular form, and flat. The rays of the 
dorsal fin are supported by little bones, which lene the 
same direction as the spinous processes, and to which they 
are attached by ligaments. 

As connected with the fins, we may here notice those 
organs which are termed cirri or tentacula, according as 
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they are placed about the mouth, or on the upper part of 
the head. They are in general soft, but often contain one 
jointed ray. They do not differ in structure from the fins, © 
and are so closely connected with them, that it is difficult 
to point out their use. It is not probable that they are 
organs of touch, as many have imagined, but rather peculiar 
modifications of fins. 

The muscles which move the fins, and all the other or- 
gans of the body, are of a paler colour than in the animals 
of a higher order. They are also more uniform in their 
substance, being in general destitute of tendinous fibres. 
In the greater number of fishes, there are no muscles pecu- 
liar to the head. The sides are furnished with the most 
powerful ones, to execute the lateral movements of the 
animal. ‘These muscles are disposed in layers or arches, 
with the convexity towards the head. The different mus- 
cles are strengthened by small detached spmes, imbedded 
among the fibres of the muscle, and giving them additional 
strength. Between the layers there is in general a quantity 
of viscid albuminous matter interposed. After death, this 
fluid speedily undergoes a change, and can seldom be observ- 
ed in fishes which have been kept a few days. But in recent 
fish, when boiled, the albumen appears coagulated im the 
form of white curd, between the layers of the lateral muscles. 

The motions of fish are performed by means of its fins. 
The caudal fin is the principal organ of progressive motion. 
By means of its various flexures and extensions, it strikes 
the water in different directions, but all having a tendency 
to push the fish forward ; the action resembling, in its man- 
ner and effects, the well known operation of the sailor 
termed skulling. The ventral and pectoral fins assist the 
fish in correcting the errors of its progressive motions, and 
in maintaining the body steady in its position. Boreiit 
eut off, with a pair of scissars, both the pectoral and ventral 
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fins of fishes, and found, in consequence, that all the mo- 
tions were unsteady, that they reeled from right to left, 
and up and down, in a very irregular manner. 'The dor- 
sal and anal fins serve to maintain the body in its vertical 
position. But from the circumstance of some of these fins 
being wanting, and others evidently too small to produce 
the desired effects, those fins which are present, appear to 
be capable of executing all the movements for which the 
others, when present, are designed. 

The medium in which fishes reside, prevent us from 
making any accurate observations on the velocity of their 
motion. Mackrel, and some other marine fishes, will seize 
a bait moving at the rate of six or eight miles an hour ; 
and some of the voracious sharks will keep up with a ves- 
sel in her voyage across the Atlantic. The darting of a 
salmon or trout in the water, resembles the rapidity of an 
arrow, but such motion cannot be kept up for any length 
of time. This the angler is well aware of, who, with his 
hook fixed on very slender gut, will kill, by fatigue, the 
strongest salmon in the course of an hour or two, and a 
large trout in the course of two or three minutes. These 
facts seem to indicate, that however numerous and power- 
ful the muscles of a fish may be, they are incapable of sup- 
porting a continued exertion. : 

Besides the action of swimming, fishes are likewise capa- 
ble of leaping. They accomplish this by a violent effort 
of the caudal fin, or, according to some, by bending the 
body strongly, and afterwards unbending it with an elastic 
spring. 

A few species are capable of sustaining themselves in the 
air for a short interval, and are termed Flying-fish. Such 
fish have the air-bag, an organ to be noticed hereafter, of 
uncommonly large dimensions ; hence the body has great 
buoyancy. The pectoral fins are likewise of an extraordi- 
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nary size. Having by a leap raised themselves above the 
surface of the water, they continue in the air and move for- 
wards, seldom farther than a hundred yards, by the action 
of their pectoral fins. ‘The continuance of their flight is m- 
terrupted by the drying of the membrane of these fins, 
when they again fall into the water. 

There is one species of fish /Perca scandens of Lin. 
Trans. vol. 11. p. 62.), which appears capable of climbing. 
By this motion, according to Lieutenant Daxporrr of 
Tranquebar, it sometimes raises itself five feet above the sur- 
face of the water, mounting up the crevices of trees. The 
spines of its gill-cover retain it in its position; and when 
the body is bent to one side, the spines of the anal fin fix 
themselves in the bark ; and when the body is then brought 
back to its ordmary shape, the head has reached a higher 
elevation. The spines of the expanded gill-covers again 
keep a firm hold, and a similar twisting of the body takes 
place in another direction. The spines of the dorsal fin 
contribute likewise to this extraordinary progression. The 
flying-fish leave the water to escape from other fishes which 
prey upon them; but the object to be gained by these 
movements of this fish has not been ascertained, nor has 
even a conjeeture been offered on the subject. 

A few fishes possess an organ of adhesion, which is 
generally termed a Sucker. In some of these it is si- 
tuate on the upper part of the head, while im others it is 
placed on the thorax. In the celebrated fish called the Re- 
mora, it is coronal, of an oval form, and consisting of trans- 
verse rows of cartilaginous plates, connected by one edge to 
the surface of the head, while the other edge is free, and 
finely pectinated. A longitudinal partition divides the plates 
in the middle of the head. In the spaces between the plates, 
and. on each side of the partition, a row of fleshy tubercles 
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may be observed. In the cyclopteri this organ is thoracic, 
of a circular form, and consists of numerous soft papillee. 
In the lampry, the mouth contracts, and the lips act as a 
sucker. : 

The use of this organ to the fish, it is difficult to ascertain. 
When, by its means, the fish attaches itself to the sides of 
other fishes, or to the bottom of ships, it is carried forward 
without any exertion of its own ; and, durmg storms, adhe- 
sion to rocks may save a weak fish from being tossed about 
by the fury of the waves; but there may, perhaps, be other 
purposes to which it is subservient, which still remain to be 
discovered. 

The sucker furnishes to the ichthyologist, characters for 
the discrimination of the species which .are obvious and 
permanent ; but these have seldom been described with ac- 
curacy or mimuteness. 

The organs of motion are extensively employed by the 
systematic ichthyologist, in the formation of his divisions. 
It does not appear, however, that naturalists have deter- 
mined the exact value of the characters which they furnish, 
either for generic or specific distinctions. La CEPEpDE, in 
some instances, has formed genera from a difference in the 
number of the dorsal fins; while, into the genus Gadus, 
species with one, two, and even three fins are admitted. 
As the number of the fins is mvariably the same, in the 
same species, and as these organs may be supposed to ex- 
ercise considerable influence on the habits of fishes, the cha- 
racter thus exhibited may be safely employed in generic 
distinctions. The characters furnished by the structure of 
the fins have not been overlooked, especially the rays. The 
circumstance of being bony or jointed, is often noticed in 
specific distinctions, although well entitled to regulate divi- 
sions of a higher kind, as the character furnished is perma- 
nent. Those characters furnished by the fins, which are 
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employed exclusively in the construction of species, are de- 
rived from their form, and the number of their rays. But 
as these characters are liable to vary in different individuals 
of the same species, they should be employed with great 
caution. In many fishes there are numerous rays on each 
side the different fins, so concealed under the skin that it is 
impossible to count them, while others do not reach the ex- 
tremity of the organ. Hence the number of rays must 
vary with the mode of enumerating, and perhaps with the 
age of the animal. The extent of variation occasioned by 
the last cause, has not been satisfactorily determined. 

In expressing the number of rays in the different fins, it 
is the practice of many naturalists to employ abbreviations. 
Thus i. D. 10. intimates that the first dorsal fin has ten 
rays; A. 10. that the anal fin has rays to the same amount. 
When the fin consists of both soft and spinous rays, the 
following symbol is employed, V 3. Here the ventral fin 
has three spinous, and six soft rays. When there are spi- 
nous rays on both sides of the soft rays of a fin, the cir- 
cumstance is thus expressed, C *35° Here there are 
three spinous rays on each side of twenty soft rays in the 
caudal fin. These contractions are extremely useful in 
shortening description, and are in common use. 

There are other abbreviations occasionally employed to 
express the relative distance of the different fins. Suppos- 
ing the length of a fish, from the extremity of the snout to 
the origin of the caudal fin, to be twenty lines, and to its ter- 
mination to be twenty-five lines, the result is thus contract - 
ed, LC: A: : 20: 25; the standard of comparison being 
always the length from the snout to the beginning of the 
tal. LC: DI: : 20:6, LC: DF:: 20: 8, will intimate 
that, while the length of the body is twenty, the length 
from the snout to the beginning of the dorsal fin is stx, and 
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to its end, or posterior base, eight. Dr Broussonet, who 
proposed these abbreviations of relative position, likewise 
proposed to divide the body into as many regions as there 
are measures equal to the length from the snout to the base 
of the pectoral fin. Thus D 8 will indicate the dorsal fin 
to be in the third region, while V. 3. 4. will intimate, that 
the ventral fin is situate in the third and fourth regions *; 
This method presupposes a proportional increase in the di- 
mensions of the different parts, during the growth of the 
animal. 

The Atr-Bac, as intimately connected with the organs 
of motion, here merits some notice. This organ is called by 
some the Swimming-bladder, by others the Air-bladder. 
It is the vesica natatoria of WiLLovucuBy, and the vesica 
aérea of Artept. In this country it is called the sownd. 
When present, it is situate in the anterior part of the ab- 
dominal cavity, and adheres to the spine. It is wanting in 
the chondropterygii, and even in some of the osseous fishes, 
as the flounder and mackrel. 

It is very different in shape, according to the species. 
In the herring, and some other fishes, it is oblong, and 
pointed at both ends. In the salmon it is obtuse at both 
ends. In the burbot it is obtuse in the posterior end, and 
bifid at its anterior extremity. In the carp it is divided 
transversely, and in the silurus, longitudinally, into two 
lobes. : 

In general there is a duct (ductus pneumaticus), by 
means of which this air-bag communicates with the cesopha- 
gus, or the stomach. In the sturgeon, there is a round 
hole, nearly one inch in diameter, in the upper and back 
part of the stomach, communicating with the air-bag. The 
hole is surrounded by thin muscular fibres placed between 
the membranes of the stomach and air-bag, which decussate 


* Phil. Trans. 1781, p. 442. 
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at opposite sides of the hole. ‘These are considered by 
Monro, as having the effect of a sphincter muscle. In the 
salmon, the last quoted author found a hole so large as to 
admit readily the largest sized goose-quill, leading directly 
through the coats of the cesophagus into the air-bag. The 
oesophagus in this fish has a thick muscular coat, but the 
fibres of that coat do not seem to form a distinct sphincter 
around the hole. In other fishes, the duct of communica- 
tion is of considerable length. In the common herring, 
the under part of the stomach has the shape of a funnel ; 
and, from the bottom of the funnel, a small duct is pro- 
duced, which runs between the two milts, or the two roes, 
to its termination in the middle of the air-bag. In some 
fishes, as the cod and haddock, Monro could not perceive 
any ductus pneumaticus, or opening into any of the abdo- 
minal viscera. The air-bag was not enlarged by blowing 
into the alimentary canal, nor could he empty the air-bag 
without bursting it. 

In the air-bag of the cod and haddock, the same acute 
observer examined the red-coloured organ noticed by W11- 
LoucHBY, and considered by him as a muscle, the surface 
of which is very extensive, as it is composed of a vast num- 
ber of leaves or membranes doubled. In those fishes, how- 
ever, in which the air-bag communicates with the alimen- 
tary canal, this red body is either very small and simple in 
its structure, as in the conger eel, or entirely wanting, as 
i the sturgeon, salmon, herring, and carp. 

Naturalists, in general, are disposed to regard the air- 
bag as accessory to the organs of motion. Having observed 
that flat fish, which reside always at the bottom, are in ge- 
neral destitute of this organ, they have assigned to it the 
office of accommodating the specific gravity of fishes to the 
density of the surrounding element, and thus enabling 
them to suspend themselves at any depth. A very simple 
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experiment has likewise countenanced the opinion. When 
the air-bag of a fish is punctured, the animal immediately 
falls to the bottom, nor is it able, by any exertion of its fins, 
to elevate itself again. When in a sound state, the exter- 
nal skin of the air-bag (regarded as possessing strong mus- 
cular power *) is supposed capable of contraction, so as to 
condense the air, and enable the animal to sink, or of ex- 
tension, so as to allow the air to expand, and aid the ani- 
mal in rismg in the water. 

The above theory fails in explaining all the phenomena. 
The eel, which resides always at the bottom, is yet possess- 
ed of an air-bag ; while the sharks, which roam about in all 
depths, and the mackrel, which pursues its prey at the sur- 
face, are destitute of this reputed organ of equilibrium. 

The air-bag of some fishes soon loses its muscular power, 
in consequence of the air. being expanded by the action of 
the sun, when the fish has remained too long at the sur- 
face. In this situation the fish continues at the surface. 
When some fish are suddenly brought up from deep water, 
the diminished pressure occasions the expansion of the air 
contained in the bag. The organ sometimes bursts in such 
cases, and the contents, rushing into the abdomen, push the 
gullet out of the mouth of the fish. This effect is frequent- 
ly produced in the cod-fish. 

Various opinions have been advanced with regard to the 
manner in which this air-bag is filled. By some it has been 
supposed, that a portion of the air, which fishes are capable 
of abstracting from the water, is transmitted through the 
gullet and stomach into the air-bag, when necessary, and 
expelled and renewed at ‘the pleasure ‘of the animal. 
Neepuam long ago considered that the air, or, as he term- 
ed it, a vaporous exhalation contained in the air-bag, was 
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generated in the blood, secreted into this organ, to be af- 
terwards thrown into the stomach or intestines, to promote 
the digestion of the food. 

The nature of the air contained in the air-bag, was never 
investigated until pneumatic chemistry had opened up new 
fields of discovery. In 1774, Dr Prresritey turned his at- 
tention for a short time to the subject; and in the air-bag 
of the roach he found azote in one instance unmixed, and 
m another, in union with oxygen. Fourcroy afterwards 
examined the gaseous contents of the air-bag of the carp, 
and found them to consist, in a great measure, of pure azote. 

The most accurate and extended experiments on this 
subject, are those of M. Bior, published in the Mem. 
@ Arcueil, 1. 252. and 1. 8. He found the proportion. be- 
tween the oxygen and the azote (for he was unable to de- 
tect the presence of hydrogen, or any sensible quantity of 
carbonic acid), to vary according to the species *. 


* The following Table exhibits the results obtained. 


Names of the Fish. Proportion of Oxygen. 
Mugil cephalus, . ° x : quantity insensible. 
Ditto, ¢ 0 c 9 : ditto. 
Murenophis helena, : : ° very little. 
Sparus annularis, female, . . 0.09 
—_—_———- male, : A 4 0.08 
Sparus sargus, female : . . 0.09 
Ditto, male, f : 5 és 0.20 
Holocentrus marinus, : 4 : 0.12 
Labrus turdus, . . : . 0.16 
Sparus melanurus, . . Ae? 0.20 
Labrus turdus var., . ° . : 0.24 
Sciena nigra, female, x Bietinue 0.27 
— male : . 3 0.25 
Labrus turdus, female, . F ° 0.24 
male, = - : 0.28 
Sparus dentex, female, - : 0.40 


Sphyrzna spet (Esox sphyrena, Lin.) 0.44 Names 
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The depth at which the fishes had been caught, increases 
from the beginning to the end of the table, and the propor- 
tion of oxygen observes the same rule. This last aircum- 
stance induced Bror, and his friend DE Lanrocue, to en- 
deavour to ascertain the proportion of oxygen contained in 
sea-water at different depths. They were unable to per- 
ceive any difference. M. Conricgtiacui has more lately 
repeated these experiments, and found that the proportion 
of oxygen in sea-water, bore no relation to the depth from 
which the water had been obtained *. 

These experiments lead to the conclusion, that the air 
contained in this sac 1s a secretion of the organ; that in 
fishes which live near the surface ‘azote is separated; but 
in fishes which live at great depths, the quantity of oxygen 
is proportionally increased. ‘The purposes accomplished 
by this arrangement have never been explained in a satis- 
factory manner. The red organ which we have already 
taken notice of, as existing in some fishes, is now generally 
considered as the part which separates this air from the 
blood. But, as this organ is not always present when there 
is an air-bag, we are still left in doubt on the subject. 

To the systematic ichthyologist, the characters furnished 
by the air-bag are of considerable importance, although 
seldom sufficiently attended to. They are easily traced, 
and they are not subject to variation. 

‘To the economist, the air-bag or sound is considered as 
an article of value. ‘This organ in the cod or ling, when 
salted, forms a nourishing and palatable article of food, 


Names of the Fish. Proportion of Oxygen. 
Sparus argenteus, “hg : 0.50 
Holocentrus gigas, . . : : 0.69 
Gadus merluccius, 5 : . : 0.79 
Trigla lyra, : pri ec ° . 0.87 


* Annals of Phil. yol. v. p. 40. 
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held in high estimation in the northern islands of this 
country. But it is chiefly in the manufacture of the sub- 
stance called Isrncuass, that the sounds of fishes are ex- 
tensively employed. The sounds of various kinds of stur- 
geon are chiefly made use of for this purpose. The exter- 
nal membrane is removed, and the remaining part is cut 
lengihwise, and formed into rolls, and then dried in the open 
air. ‘Fhe sounds of cod and ling are frequently employed 
as a substitute for those of the sturgeon. ‘They require some 
dexterity to separate them from the back-bone. But when 
the membranes are well scraped on both sides, steeped for 
few mimutes m lime-water to absorb the oil, and then 
washed in clean water, and dried, they form an isinglass of 
considerable value *. 

Isinglass consists almost entirely of gelatine, and is used 
either as food, or for the purpose of fining liquors. 500 
grains of it yielded to Harcner, by incineration, 1.5 grains 
of phosphat of soda, mixed with a little phosphat of lime. 
An inferior kind is manufactured from the bones, fins, and 
useless parts of fishes. These materials are boiled in wa- 
ter, the fluid skimmed and filtered, and afterwards concen- 
trated, until it readily gelatinizes on cooling. This kind is 
much used in various manufactures, and might be procur- 
ed in considerable quantity at all the fishing stations in this 
country, where the materials abound, but which are at 
present left as a nuisance on the adjoining beach +. 

The srain of fishes is of a less compact texture than 
the corresponding organ in the higher classes. In some 


* Phil. Trans. 1773, p. 1. 


+ The value of these materials to the agriculturist is properly appreciated 
in some places, as at Wick in Caithness, where, by means of the herring- 
guts formed into a compost with earth, and then applied as manure, the 
ground in the neighbourhood has been fertilized, on which, a few years be- 


fore, the very heath was of dwarfish growth, It would be fortunate if the 


natives of Orkney and Zetland were to imitate the example of those at Wick. 
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species, indeed, it 1s nearly fluid. In structure, however, 
it is nearly the same, although characterized by a few con- 
stant:marks. The subdivisions of the brain and cerebel- 
lum, or their tubercles and lobes, are more numerous than 
in the mammalia and birds. In one genus of fishes, the 
Gadus, Dr Monro *, found spheroidal bodies between the 
dura and pia mater, and covering the greater part of their 
nerves, like a coat of mail, in their course towards the or- 
gans to which they are destined. He was unable to ascer- 
tain their use. 

The Spinal Marrow in fishes can be easily seen through 
the large intermediate spaces of the vertical spinous. pro- 
cesses. Like the other nerves of fishes, the size of the spi- 
nal marrow is in proportion to the size of the body, not to 
the brain from which it proceeds. j 

The external Organs of Smell present several remark- 
able.differences, according to the species, varying in num- 
ber, shape, and position. In many fishes the nostrils are 
single, while in others they are divided at the surface by a 
transverse membrane, and thus exhibit the appearance of 
bemg double on each side. They likewise vary in shape, 
being round in the cod-fish, oval in the conger-eel, and ob- 
long in others. They are placed in the snout in many 
fishes, near the eyes in some, and between the eyes and the 
snout in others. Where the openings are double on each 
side, these are either placed contiguous to each other, as in 
the carp; at a little distance, as in the perch; or remote, 
as in the eel. The nostrils, in some instances, appear like 
short tubes. 

The nasal openings are furnished with a few muscular 
fibres, which are capable of executing a limited contractile 


— 


* Structure and Physiology of Fishes, Edin. 1785, p. 44. 
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motion. This motion, however, in living fishes, can seldom 
be perceived, 

Proceeding to the examination of the inside of the nos- 
tril, we may observe, that, in the sharks, skates, and eels, 
the nasal laminz are placed parallel to each other, on both 
sides of a large lamina, which extends from one-end of the 
fossa to the other, and consists of folds of the pituitary 
membrane. In general, in the other fishes, whether carti- 
laginous or osseous, the laminz proceed like radii from an 
elevated and round tubercle. The pituitary membrane, in 
some fishes, as in the pike, is furnished with reticular rami- 
fications of black vessels, but in the greater number of fishes 
these vessels are red. Between these, are situated some 
small papillee, which pour out a thick mucilage. 

The Olfactory Nerves, at their origin, form swellings or 
knots, so large as frequently to have been mistaken for the 
real brain. These tubercles in skates and sharks are umted 
into one homogeneous medullary mass, from each of the 
lateral parts of which the olfactory nerves arise. In the 
species of the genera Pleuronectes, Clupea, Esox, Perea, 
and Salmo, there are two pair of tubercles, the anterior of 
which is smaller than the other. 

In the cartilaginous fishes, as the skate and shark, the 
olfactory nerve is very soft. It is, in them, a bulb which 
passes obliquely forward toward the nares, which are at a 
greater or less distance from the brain, according to the 
species. The spinous fishes have the olfactory nerve very 
long and slender. In those which have the snout elonga- 
ted, this nerve is received into a cartilaginous tube. In 
those with short snouts, the nerve is surrounded by a fine 
membrane only, which appears to be the same as that which 
contains the fat or oily humour that covers the brain. In 
the haddock, and some other fishes, the olfactory nerve, in 
its course from the brain to the nose, passes through a cine- 
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ritious bal], which resembles the cineritious matter connected, 
in our body, with the olfactory nerve within the cranium. 

When the olfactory nerve arrives behind the folded mem- 
brane which we have described, it is dilated to be applied 
to the whole of its internal and convex surface. In some 
fishes, no previous enlargement takes place, while in others 
the nerve swells into a real ganglion. When expanded, it 
has been compared to the retina, but the filaments of which 
it is composed are more distinct. 

The sense of smell in fishes is supposed by many to fur- 
nish them with the most delicate tests, for searching after, 
and distinguishing their food *. 

We may observe, however, that the well known vora- 
ciousness of fishes, the eagerness with which they will seize 
a metal button, or any glittering object, the whole art of 
artificial bait and fly fishig, all seem to point out the or- 
gan of sight as the principal instrument by which they dis- 
cover their food. Besides, the organs of smelling are by 
no means favourably situated for receiving quickly the im- 
pressions new objects are calculated to produce. In the 
chondropterygu the nares communicate by a groove with 
the angles of the mouth, but in general the organs of smell 


* Dr Munrg primus states, that ** if you throw a fresh worm into the 
water, a fish shall distinguish it at a considerable distance ; and that this is 
not done by the eye is plain from observing, that, after the same worm has 
been a considerable time in the water, and lost its smell, no fishes will come 
near it; but if you take out the bait, and make several little incisions into it, 
so as to let out more of the odoriferous effluvia, it shall have the same effect 
as formerly. Now, it is certain, that had the creatures discovered this bait 
with their eyes, they would have come equally to it in both cases. In con- 
sequence of their smell being the principal means they have of discovering 
their food, we may frequently observe them allowing themselves to be car- 
ried down with the stream, that they may ascend again leisurely against the 
current of the water; thus the odoriferous particles swimming in that me- 
diuin, being applied more forcibly to their organs of smell, produce a strong~ 
er sensation.”—Comp. Anat. p. 127, Edin. 1783, 
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have no communication with those of mastication or respi- 
ration ; and, as the external openings are narrow, and. but 
ill supplied with muscles, we are at a loss to conceive in 
what manner the water impregnated with odoriferous parti- 
cles can be thus rapidly applied to the extremities of the 
olfactory nerve. ‘The same water must pass through the 
mouth, and be spread over the extended surface of the gills ; 
so that we may presume, until farther light be thrown on 
the subject, that these latter organs may likewise contribute 
to warn the fish of the presence or absence of salutary or 
noxious impregnations. 

The organs of smell furnish the ichthyologist with some 
important characters in the description of the species. These 
have hitherto been too much neglected, although they have 
the advantage of being permanent. 

The Eyes of fishes, like all other red-blooded animals, 
are two in number. They vary greatly in position, both 
being, in some species, on the same side of the head, as in 
flounders ; while in others they are nearly vertical. In ge- 
neral, however, they are placed one on each side of the 
head. The eyes of fishes are larger in proportion to the 
size of their bodies, than in quadrupeds, as we find the eye 
of the cod-fish equal in size to that of an ox. 

Fishes, in general, are destitute of eye-lids, and are sel- 
dom even furnished with projections in place of eye-brows. 
In the moon-fish (Tetraodon mola), however, the eye may 
be entirely covered with an eye-lid, perforated circularly. 
In the greater number of fishes, the skin passes directly 
over the eye, without forming any fold ; and in some cases, 
it does not adhere very closely to the eye. Thus the com- 
mon eel and lampry may be skinned without producing any 
hole in the situation of the eye, the skin only exhibiting at 
that place a round transparent spot. In the trunk-fish 
(Ostracion), the conjunctiva, or external covering of the 
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eye, 1s so similar to the rest of the skin, that we observe 
lines upon it, which form the same compartments as on the 
body of the fish. Some fishes may be considered as blind, 
as the Myxine coeca, in consequence of the uniform opacity 
of the skin in passing over the eye. 

The form of the eye in this tribe of animals is nearly 
that of a hemisphere, the plane part of which is directed 
outwards, and the convex inwards. In the Ray, the supe- 
rior part is also flattened, so that the vertical diameter is to 
the transverse as 1 to 2. This flatness of the exterior part 
of the eye is compensated by the spherical form of the 
crystalline lens. This body is more dense in fishes than in 
land animals *. 


* Monro found the crystalline lens of an ox to be 1104, while that of a 
cod was 1165, water being reckoned at 1000. The crystalline lens projects 
through the pupil, and leaves scarce any space for the aqueous humour. The 
vitreous humour is proportionally small. The portion of the axis occupied by 
each of the three humours of the eye, in the herring, for instance, may be 
expressed in fractions, as follows: aqueous humour 1 15 crystalline lens 4 
and the vitreous humour 3. The spherical form of the crystalline lens has 
been already stated ; but the following Table, from the observations of Pe- 
tit and Cuvier, will exhibit more clearly the proportion between the axis 
and the diameter in a few species. 


The axis is to the diameter in the 


Salmon as s 5 x 4 - 9 to 10 
Sword-fish,  . P i e - 25: 26 
Shad, Dro Ne i - : SLOP Ut 
Pike, : 4 - : 4 a METS 
Barbel, . 3 ‘ : r . dpe 
Carp, Oat : : + - 14:15 
Mackrel, . S C - ~ aeaioe ss 
Whiting,. . 5 : : a ae | eis Wy 
Shark, . : 3 ‘ eel 2 tee 
Ray, sts ° : : 28 211522 
Herring, . - A : - - 10: Il 
Tench, ; ss : Vice 8 
Eel, ‘ ; : A : Z LP TE 


Conger, . ; : A : - alerted 0) 
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The sclerotic coat of the eye of fishes is more firm and 
dense than in the higher animals. It is here cartilaginous, 
semitransparent, and elastic, and sufficiently solid to pre- 
serve its form of itself. In the salmon it is of the thickness 
of a line posteriorly, and of an almost bony hardness before. 
This is frequently the case in other fishes, especially near 
its junction with the cornea, where it sometimes appears 
like an osseous ring. The outer layer of the choroid coat 
is either white, silvery, or gold-coloured, and is very thin 
and little vascular. The inner coat, to which the term 
membrana Ruyschiana has been applied, is in general 
black, and covered everywhere by mucous substance. In 
the ray, however, it is transparent. Between these two 
membranes of the choroid coat there is a body of a bril- 
liant red colour. Its form is usually that of a thin cylin- 
der, formed like a ring round the optic nerve : the ring, 
however, is not complete, a segment of a certain length 
being always wanting. Sometimes, as in the Perca labraa, 
it consists of two pieces, one on each side of the optic 
nerve. It is considered by some as muscular, and enabling 
the eye to accommodate its figure to the distance of the 
objects ; while others regard it as glandular, and destined 
to secrete some of the humours of the eye. This gland, 
we may add, does not exist in the Chondropterygii, as the 
rays and sharks. 

The iris is in general distinguished by its golden and 
silvery brillianey. This arises from its transparency, al- 
lowing the natural colour of the choroid coat to be dis- 
cerned. The pupil is different in form in the different 
species, but, in general, it approaches to circular or oval ; 
in some genera, as the salmon, it projects mto an acute 
angle at the anterior part. In the Gobitis anableps of 
Lixneus, the cornea is divided into two portions, and 
there is a double pupil with a single lens. In the ray, 
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the superior edge of its pupil is prolonged into several 
narrow stripes disposed in radu, gilded externally, and 
black internally. In their ordinary state they are folded 
between the superior edge of the pupil and the vitreous 
humours ; but when we press the superior part of the eye 
with the finger, they unfold themselves, and cover the pu- 
pil like a window-blind. In the torpedo, the pupil can be 
completely closed by means of this veil. No other fishes 
possess any thing similar to this conformation, although in 
most osseous fishes there is at each corner of the orbit a 
vertical veil, which covers a small part of the eye. 

In general, the eyes of fishes are placed in a conical 
cup, and repose on a mass of gelatinous matter contained 
in a loose cellular substance. This trembling elastic mass 
affords the eye a point of support in all its motions. In 
the Chondropterygii, however, the eye is joined to the ex- 
tremity of a cartilagimous stalk, which is itself articulated 
in the bottom of the crbit. In this manner the muscles 
act on a long lever, and have therefore great power in 
moving the eye. 

The optic nerves arise under the cerebrum, and are 
very large. They are composed either of distinct fila- 
ments, or of a single flat band, which is sometimes folded 
longitudinally on itself, and contracted into the figure of a 
cord. They cross each other without being confounded, 
and we plainly see that the nerve of the left side proceeds 
to the right eye, and that of the right side to the left eye. 
This crossing is less apparent in the cartilaginous fishes, 
although in the ray the right nerve passes through an 
opening in the left. ‘These nerves pass directly through 
the membranes of the eye by a round hole. Internally 
they form a tubercle, which is papillated in the ray, sharks, 
and carps. The radiating fibres, which arise from the 
edges of these tubercles to form the retina, are very ob- 
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vious. In other genera the retina is formed from the 
edges of two long white caudee, in the same manner as it: 
arises in birds from the single white line. 

The eye is one of the most important organs which fishes 
are known to possess. It enables them to perceive the 
approach of their foes, and it is the principal instrument by 
which they obtain their food. The amateur im artificial 
fly-fishing often tempts the fish with one kind of fly, but 
in vain; and, upon substituting another in its place, of a 
different form or colour, succeeds in the capture. These 
motions of the fish are all regulated by the eye ; hence some 
fish will bite as readily at a bit of red cloth as at a piece of 
flesh. So 

As this organ exercises a very powerful influence on the 
habits of fishes, it should be carefully attended to by the 
ichthyologist. The characters which. are furnished by its 
form and position are not liable to variations, and they are 
sufficiently obvious. Those furnished by the colours of 
the different parts hold a secondary rank. They are not 
very liable to vary, but they experience great changes after 
death, and should be used with very great caution. 

It was long known to naturalists, that fishes possessed 
some means of distinguishing the vibrations of sonorous 
bodies, or possessed the sENsE of HEARING. ‘Trouts and 
carp have been taught to come to a particular place of the 
pond for food upon a bell being rung; and a-drum has 
sometimes been employed to drive fishes into a net. In 
general, however, it was supposed that the vibrations com- 
municated to the water, became sensible to the fish, through 
the medium of the organs of touch. 

The Abbé Notrer (in the Hist. de [Acad. R. des 
Sciences, 1743, p. 26.) ascertained, by conclusive experi- 
ments, that the human ear was susceptible to the impres- 
sions of sound, even when immersed in water. This dis- 
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covery directed the attention of anatomists to the structure 
of the organs of hearing, and Camper, Grorrroy, Hun- 
TER*, and Vice p’Azyr, succeeded. in pointing out the 
nature of the different parts. Our illustrious countryman 
Dr Monro, in his work on the structure and physiology of 
fishes, contributed to enlarge our knowledge of the organs 
of hearing, in this tribe, by numerous accurate dissections. 

In the osseous fishes, no external ear has hitherto been 
detected, and the same remark is applicable to those carti- 
laginous fishes which have free branchize. But in the car- 
tilaginous fishes with fixed branchia, small apertures have 
been discovered leading to auditory organs. ‘These were 
first observed by Monro, in the skate and the angel shark. 
In the former fish they occur in the back part of the occi- 
put, near the joining of the head with the spe. They 
are two in number, not larger than to admit the head of a 
small pin; and in large fish are found at the distance of an 
inch from each other. 

In fishes that have free branchie, the internal organs of 
hearing are situated in the sides of the cavity of the cra- 
nium, and fixed there by a cellular tissue, consisting of ves- 
sels, and osseous or cartilaginous freena. In the fishes with 
fixed branchiz, these organs are inclosed in a particular ca- 
vity, formed in the substance of the cranium, ‘This cavity 
is situate on the side and posterior part of that which con- 
tains the brain, with which it does not communicate, except 
by the holes that afford passages for the nerves. This sac 
exhibits many differences as to size and form, in the dif- 
ferent species. Besides the ordinary viscid fluid, there are 
some small cretaceous bodies suspended by a. beautiful 
plexus of nerves. These, in the osseous fishes, are three 


* Phil, Trans, 1782, p. 373. 
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m number, and are hard and white like porcelain. In the 
cartilaginous fishes with three branchiee, these bodies are 
in general fewer in number, and of a softer consistence, 
being seldom harder than moistened starch. It is supposed 
that these bodies assist in communicating to the nerves the 
vibrations produced in the water by sound. With the sac 
are connected three semicircular canals, filled with a viscid 
fluid, similar to that in the large sac. The auditory nerves 
arise so near to the origin of the fifth pair, that they have 
been considered as the same. In the genus Raja these pass 
into the cavity of the ear, by a particular foramen ; in the 
osseous fishes, they are distributed directly into that organ. 

As the ear of fishes is much less complicated in its struc- 
ture, than in the higher orders of animals, we may con- 
clude, that the sense of hearing is weak in proportion. In- 
deed, the difficulty of detecting any natural movements of 
fishes, occasioned by sound, led the ancients to conclude 
that they did not enjoy this sense. In ichthyology, the 
characters of the organs of hearing are too minute and dif- 
ficult of detection, ever to be employed. They vary in 
different species, it is true, and may be resorted to in cases 
of difficulty; but for their investigation they require a 
dexterous hand and an experienced eye. 

As the tongue of fishes (the organ in which the sense of 
taste resides in the higher orders of animals) is but imper- 
fectly developed, naturalists are in general disposed to con- 
clude, that the sense of taste can scarcely be said to belong 
to this class of beings. It presents no visible distinct pa- 
pillae, and its skin is analogous to the common integuments 
of the mouth. The nerves which supply it, are branches 
of the same nerves which proceed to the branchize. In the 
present state of our knowledge it is impossible to assign 
the precise influence which the sense of taste exercises on 
the economy of fishes. If noxious ingredients exist in the 
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water, it appears probable, that some warning will be given 
to the animal of their presence, either by the nerves of the 
mouth, during the passage of the water to the gills, or by 
the latter organs. It does not appear, however, that this 
sense is ever used in the discrimination of food, and does 
not furnish any characters, for classification, to the ichthyo- 
logist. 

We have already observed, that the skin of fishes is des- 
titute of the corpus papillare, and hence anatomists have 
concluded, that the animals of this class possess the sENSE 
OF TOUCH in a very limited degree. Besides, few nerves 
have hitherto been traced to the skin ; and as its surface is 
in general coated with scales, it appears but ill adapted for 
receiving very delicate impressions. In some species, how- 
ever, such as the common trout, the sense of touch is easily 
displayed, if, when the fish is resting under a stone or 
bank, the hand be moved gently towards it, and its sides 
titillated. It will then exhibit the pleasure it derives, by 
leaning on the hand, and if the operation be performed 
with care, every part of the body may be gently stroked, 
and the fearless fish in part raised above the water. 

Fishes possess no voice by which they can communicate 
their sensations to others. Some species utter sounds when 
raised above the water, by expelling the air through the 
gill openmg when the flap is nearly closed: while others, 
even under water, as the salmon, utter certain sounds while 
in the act of depositing their spawn; but for what purpose 
these sounds are uttered, or by what organs they are pro- 
duced, we are still ignorant. 

In reference to the Orncans or Nutrition, Fishes ex- 
hibit innumerable modifications of form and_ structure, 
They are all destitute of organs of prehension, and few of 
them can be considered as furnished with flexible lips. The 
maxillary structure, however, supplies these defects. 

" 
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The mouth in many fishes is terminal, while, in others, 
it has a ventral aspect, being placed beneath a projecting 
snout. The opening in all cases is transverse. The bones 
of the upper jaw are chiefly the maxillary and intermax- 
illary. The latter frequently occupy a large porticn of the 
gape, while the former extend beyond the gape like a move- 
able process. ‘These bones are loosely connected with the 
cranium by means of palatine and cheek bones, which form 
a sort of imner jaw, to which the lower jaw is articulated. 
The articulations admit, in many cases, of extensive mo- 
tion, and enable the animal to form with them a sort of tu- 
bular proboscis. 

The tongue is supported by a largely divided os hyoides, 
which gives support to the arches of the gills, the bones of 
the gill-lid, and those of the gill-flap. 

The teeth are situate, according to the species, not only 
on the lower jaw, the maxillary and intermaxillary, but on 
the vomer, the palate, the gill-arches, the tongue, and the 
walls of the pharynx. In some species, the teeth are form- 
ed in sockets, as among the Mammifera; in others, they 
seem to be continuations of the bones, while in a few they 
may be viewed as epiphyses. The last kind appear to be 
readily reproduced *. In nearly all fishes the teeth are 
bent inwards, and thus serve to retain the food. The 
pharynx appears to be a direct continuation of the mouth. 

The gullet, on account of the absence of a neck, is re- 
markably short in fishes. In some, indeed, the stomach 
seems to open directly into the mouth. Where the gullet 
is obvious, it exhibits few peculiarities of structure. In 
some of the branchiostegi it is beset with tufts of hair re- 
sembling a fine net-work. It is in general capable of great 


* Phil. Trans, 1784, p, 279. 
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dilations and when the stomach is unable to hold the whole 
of the prey which has been seized, a part remains in the 
gullet until the inferior portion gives way. The zone of 
gastric glands is in general well marked. 

The stomach of fishes is in general thin and membrana- 
ceous, differing little in its structure and appearance from 
the gullet. It frequently contains the remains of crusta- 
ceous animals, still retaining their form, but greatly altered 
in consistency. Hence naturalists have concluded, that the 
food is reduced by solution, and not by trituration. But 
m some fishes, particularly those which subsist principally 
on shell-fish, the stomach has thick muscular coats. Its 
shape varies in the different species, but the characters fur- 
nished by this organ are seldom regarded. 

The intestines exhibit many remarkable peculiarities. 
Sometimes they proceed directly from the stomach to the 
anus in nearly a straight line. In other instances, they 
form in their course one or more flexures. In some in- 
stances, the gut is widest towards the stomach, and gra- 
dually becomes smaller as it approaches the anus, while in 
others the reverse of this ts the case: It is furnished inter- 
nally, in some species; with spiral valves, in others with lo- 
zen-shaped hollows, while im a few it has numerous fringed 
laminz. Between the great and small intestines, in the 
chondropterygu, there is a kind of coecum or appendix 
vermiformis ; but in osseous fishes there is no appearance 
of any such organ. In the last division, however, there 
are bodies which have been termed Appendices, or Intes- 
tinula-coeca. ‘These are situated at the origin of the gut, 
ma double or single row. They vary in number, shape, 
or size, according to the species; but continue the same in 
all the individuals of the same species. In place of these in 
the chondropterygii, there is a glandular body, which has 


been compared to the pancreas of warm-blooded animals. 
xy 2 


340 PHILOSOPHY OF ZOOLOGY. 


In the sturgeon, an organ is found, in its ternal structure, 
similar to those intestinula; but in its outward form: re- 
sembling the pancreas of the skate. It is inclosed in a 
muscle, evidently intended to express its contents. It opens 
into the intestine by three large orifices, and has internally 
a singular reticular appearance, as exhibited by Monro, in 
his work on fishes, page 84. tab. ix. The character for the 
discrimination of the species furnished by the appendices, is 
of importance, as being easily investigated and permanent. 

These intestines, and the rest of the viscera: situated: m 
the cavity of the abdomen, are contained in a membrana- 
ceous sac or peritoneum. This is silvery in some fishes, 
black or spotted in others. WrttovcHsy observed, that 
this sac opens externally near the anus, by means of two 
small holes. ‘These openings were afterwards examined by 
Monro, who found in each of these passages a semilunar 
membrane or valve, so placed as to allow liquors to get out 
from the abdomen readily, but to resist somewhat their en- 
try into it. They serve for the exit of the eggs. 

The anus in fishes occupies many different positions, ac- 
cording to the species. This circumstance was seized upon 
by Scoroxi, in the construction of his system of classifica- 
tion, and was raised to the dignity of a primary character. 
This orifice 1s not merely the opening, whence issues the 
faces, but frequently the spawn also. 

The liver m fishes is remarkable on account of its size, 
im proportion to the rest of the body. It commonly lies al-. 
most wholly on the left side. Its colour exhibits various 
shades of brown, frequently mixed with yellow. It abounds 
in oil. It is entire in some fishes, as the lamprey, flounder, 
and salmon ; or divided into two or more lobes, as in the 
perch and carp. These varieties of form are constant in 
all the individuals of the same species, but frequently dif- 
fer somewhat in the species of the same genus. 
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The gall-bladder is present in the greater number of 
fishes; but in a few species, as the lamprey, its presence 
has not been detected. In the Squalus maximus, the duct 
is dilated at its termination in the intestine. The bile varies 
greatly in colour according to the species. In the thorn- 
back and salmon it is yellowish white, and, when evapo- 
rated, leaves a matter which ‘has a very sweet and skghtly 
acrid taste, containing no resin. The bile of the carp and 
eel is very green and very bitter, contains little or no albu- 
men, but yields soda, resin, and a sweet acrid matter, simi- 
lar to that which may be obtained from salmon bile. The 
biliary ducts open separately into the intestine. “The liver 
of the cod, cut into small pieces, boiled in the stomach of 
the same animal, and eaten with vinegar and pepper, is a 
favourite dish in the northern islands of Scotland, and 
termed Liver Muggie. 

The vessels of the Absorbent System of fishes are analo- 
gous to those of quadrupeds. They are, however, desti- 
tute of valves, unless at their termination in the red veins, 
and do not appear to possess conglobate glands. Dr Mon- 
ro, to whom we are indebted for the first illustration of this 
class of vessels, gives an interesting view of their arrange- 
ment in the cod and the salmon *. 


* “ The chief branches,” he says, ‘‘ of the lacteal vessels of the great 
and small intestines, and which are smaller in proportion to the blood-ves- 
sels, than in the Nantes pinnati of Linnzxus, run upwards in the mesentery, 
almost parallel to each other, and near the mesenteric arteries. In their 
whole course, they communicate by a vast number of small transverse ca- 
nals. At the top of the abdomen, near the gall-bladder, the lacteals of the 
stomach, and lymphatics of the spleen, liver, and intestinula cceca are added, 
The chyle, mixed with the lymph of the assistant chylopoietic viscera, 
passes upwards, and towards the right side, into a large receptacle conti- 
guous to the gall-bladder, and between it and the right side and back part 


of the lower end of the esophagus. From the receptacle of the chyle, large 


342 PHILOSOPHY OF ZOOLOGY. 


The termination of the lymphatic veins in the skin, may 
be readily ascertained in this class. Coloured liquors in- 
jected into them, are discharged by numerous pores, chiefly 
situate on the upper parts of the body. These orifices 
are placed at regular intervals. As Dr Monro did not ob- 
serve any appearance of extravasation in the cellular sub- 
stance, he considered that these orifices were the natural 
beginnings of the lymphatic veins. 


canals pass upwards to the right and left, receiving in this course the lymph 
from the organs of urine and generation. Those on the left side are chiefly 
behind the oesophagus. 

“¢ The chyle, mixed with the abdominal lymph, having ascended aboye 
the bones, which resemble our clavicles, is poured into large cellular recep- 
tacles, situate chiefly between the clavicles and the undermost of the gills, 
and which also receive the lymph from all the other parts of the body. 

‘¢ Four lymphatic vessels, which terminate in these receptacles, and 
which have their extremities contracted by a doubling of their internal mem- 
branes, chiefly merit attention. The first conveys the lymph from the middle 
of the belly, from the ventral and pectoral fins, and from the heart. The 
second runs up the side of the fish, parallel to the great mucous duct, and 
brings the lymph from the principal muscles of the tail and body. The third 
is deep seated, and conveys the lymph from the spine, spinal marrow, and 
upper part of the head. The fourth lymphatic vessel, or rather plexus of 
vessels, brings the lymph from the brain and organs of the senses, and from 
the mouth, jaws, and gills. 

‘*¢ These receptacles may therefore be called the common receptacles of the 
chyle and lymph. The right receptacle communicates freely with the left 
by large canals, which pass chiefly behind the heart and cesophagus. 

‘* From each of these receptacles in the salmon, a canal runs downwards 
and inwards, and opens into the upper end of its corresponding vena cava 
inferior, contiguous to, and on the fore and outer side of the internal jugular 
veins The termination of these canals are contracted, and their internal 
membranes are doubled, so as to serve the purpose of valves, in preventing 
the passage of the blood from the vene cave into the receptacles. In the 
cod kind, the receptacles are proportionally larger than in the salmon; and, 
besides transmitting the muscles of the gills, and their several nerves, con- 


tain the upper cornua of the air-bladder.”—(Monro, Struct. and Phys, of 
Fishes, p. 31.) 
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The spleen varies greatly in its form and position in the 
animals of this class. In some it is nearly triangular, while 
in others it approaches to a spherical figure. It is in gene- 
ral entire; in some instances, however, it is divided into 
lobes, which adhere by very slender filaments. In the stur- 
geon, these lobes are seven in number, while in the angel 
shark they are limited to two. It is placed in some species 
on the stomach, or to the first part of the intestines; in 
others between the stomach and liver ; and in a great num- 
ber it is under the air-bag, and above the other bowels. It 
is always of a darker colour than the liyer. 

While in reptiles the whole blood does not pass through 
the aérating organs in succession, in the course of circula- 
tion, it is otherwise with fishes. The heart which they 
possess is pulmonic, receiving the blood from the veins, 
and transmitting the whole of it to the aérating organs. It 
is situate in the fore part of the body, in a cavity between 
the gills, and a little behind. The pericardium or mem- 
brane, which lines this cavity, is similar to the covering of 
the cavity of the abdomen, and, like it, is often spotted 
or silvery. In the skate, Dr Mowro found the bottom 
of the pericardium lengthened into the shape of a funnel, 
which divides into two branches. ‘These are tied closely 
to the lower part of the cesophagus, and open into the ca- 
vity of the abdomen. Into this cavity there 1s secreted a 
saltish liquor. The heart itself is small in proportion to 
the body of the animal, and varies greatly in figure in the 
different species. It is quadrilateral in some, and semicir- 
cular in others. It consists, as we have already mentioned, 
of a single auricle and a single ventricle, corresponding to 
the right side of the heart of warm-blooded ammals. The 
auricle is in general larger than the ventricle, and of a thin- 
ner texture in its coats. This last division of the heart has 
walls of considerable thickness. It sends forth an artery, 
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which, at its separation from the heart, forms a bulb vary- 
ing i shape according to the species. ‘This artery sub- 
divides and proceeds directly to the gills, over whose leaves 
it is spread in the most minute ramifications. 

The organs of respiration in fishes consist of four parts, 
a gill-hd, a gill-flap, the gill-opening, and the gills them- 
selves. The two last are always present, but one, and 
sometimes both, of the two first are wanting. We propose 
to examine these parts in succession, beginning with those 
which are exterior. 

1. Gill-lid. The gill-lid, or, as it isalso termed, opercu- 
lum, 1s situated behind the eye on each side. The bones 
of which it consists vary in form and number. The first, 
termed by Cuvier the pre-opercle, is united with the cheek- 
bones, and extends, m the form of a thin plate, from the 
occiput to the articulation of the lower jaw. To its distal 
margin are attached the operele, next the occiput ; then the 
sub-opercle, and, last of all, the inter-opercle, next the 
tongue. The surface in some is smooth, in others rough, 
or tuberculated, or striated, or spmous. Its use is to give 
support to the gill-flap, and act as a cover to the opening 
of the gills. It is absent in fishes which have fixed 
branchiz, and in a few with free branchize. When it does 
exist, the characters which it exhibits in its structure are 
subject to little variation. 

The gillflap is the membrana branchiostega of Liy- 
N£Us, and was considered by him as a true fin. It consists 
of a definite number of curved bones or cartilages, with a 
connecting membrane. Its posterior edge is generally free, 
and its anterior edge or base is united with the gill-lid. It 
is capable of extension and contraction, and, when at rest, 
it is generally folded up under the gill-lid. It is wanting 
in the chondropterygi, and likewise in a few genera of os- 
seous fishes. When present, it appears to assist the mouth 
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in promoting the current of water through the gills, or per- 
haps forms a current over the gills, when the mouth 1s oc- 
cupied in seizing prey. 

The gill-flap furnishes to the systematic ichthyologist 
some of his most useful characters. He seldom pays atten- 
tion to its form, but its rays are eagerly counted, as he 
finds that they are not subject to vary. Species of the same 
genus have, in general, the same number of rays, and 
many of the Linnean genera depend on this circumstance 
for their character. But in counting their number, care 
must be taken to examine the structure of the gill-ld at 
the same time, as the student sometimes enumerates, 
among the rays of the gill-flap, the posterior divisions of 
that organ, when present, and hence finds his observations 
at variance with the descriptions of authors. 

The gill-opening in the osseous fishes, and among the 
branchiostegi, is a simple aperture behind the gills on each. 
It is sometimes round, or semi-lunar, and in relative posi- 
tion it differs according to the species or genera. In the 
cartilaginous fishes, the opening on each side is subdivided 
into as many apertures as there are gills, the gills in this 
tribe being fixed to the membranes which act as partitions 
in the opening. ‘In such fishes, these openings are on the 
summit, at the sides, or underneath, according to the ge- 
nera. 

In the fishes with free gills, these organs are in general 
eight in number, four on each side. Each gill consists of 
three parts, a cartilaginous or bony support, and its convex 
and concave sides. The support of each gill consists of a 
crooked bone or cartilage, in general furnished with a joimt. 
At its base, it is united with the bones of the tongue, and 
above with those of the head. At both extremities it is 
moveable, and throughout is flexible like a rib. Its posi- 
tion 1s nearly vertical. From its exterior or convex. side, 
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issue a multitude of fleshy leaves, or fringed vascular fi- 
brils, resembling plumes, and closely connected at the base. 
These are of a red colour in almost all fishes in a healthy 
state. The internal or convex side of the support next the 
mouth exhibits many singular differences. It is always 
more or less furnished with tubercles. These, in the genus 
Cyprinus, are smooth,—in the Cottus rough. They are 
lengthened into slender spines in the herring and smelt, 
but in the former these are serrated, while in the latter they 
are smooth. This concave part of the gill is of a white 
colour, and forms a striking contrast with the colour of the 
convex side. 

In some osseous fishes, the gills exceed four in number 
on each. In the herring, for example, there is a small im- 
perfect gill on each side, attached to the inner side of the 
gill-lid, on which all its motions depend. It has no bony 
arch nor concave side. At the entrance to the gullet there 
is a cartilage on each side, studded with tubercles, resem- 
bling, in appearance, the concave side of the last gill, but 
connected with deglutition. In the plaise, a similar gill 
may be observed on the inside of the gill-lid, but no dis- 
tinct appearance of a sixth gill at the entrance to the ceso- 
phagus. 

In the chondropterygii, the gills are far from being so 
perfect. They are fixed to partitions which serve the pur- 
poses of the bony arches in the osseous fishes. ‘These par- 
titions extend from the mouth to the gill-opening, and vary 
in number according to the genera. They are destitute of 
the inner or concave white side, but the fleshy leaflets are 
of the same structure with those on the convex part of the 
gills in osseous fishes *. 


* We are indebted to that distinguished anatomist, Sir Evenarp Home, for 
some important observations en the respiratory organs of the lamprey and 
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The extent of surface presented by the gills of a fish, to 
enable the blood to come in contact with the air in the 
water, is much greater than cne would, without attentive 
consideration, be led to suppose. Dr Monro calculated, 


myxine, the apodal chondropterygious fishes, and the Jeast perfect in the sys- 
tem. ‘*In the lamprey (he says) the organs of respiration have seven ex- 
ternal openings on each side of the animal; these lead into the same num- 
ber of separate oval bags, placed horizontally, the inner membrane of which 
is constructed like that of the gills in fishes. There is an equal number of 
internal openings leading into a tube, the lower end of which is closed, and 
the upper terminates by a fringed edge in the wsophagus. These bags are 
contained in separate cavities, and enclosed in a thorax resembling that of 
land animals, only composed of cartilages instead of ribs, and the pericar- 
dium, which is also cartilaginous, is fitted to its lower extremity like a dia- 
phragm.” Phil. Trans. 1815, p. 257. In the myxine, the external open- 
ings are two in number, but there are six lateral bags on each side, placed 
perpendicularly, to which there are six tubes from each of the openings, and 
‘ close to the left external opening there is one which passes directly into the 
cesophagus. 

‘¢ In the lamprey, the water is received by the lateral openings of the 
animal into the bags which perform the office of gills, and passes out by the 
same opening ; the form of the cavities being fitted to allow the water to go 
in at one side, pass round the projecting parts, and out at the other. A 
part of the water escapes into the middle tube, and from thence, either 
passes into the other bags, or out of the upper end into the cesophagus. 
There is acommon opinion, that the water is thrown out at the nostril; 
this, however, is unfounded, as the nostril has no communication with the 
mouth.”—* In the myxine, the elasticity of the two tubes, and the bags into 
which they open, admits of the water being received; and the pressure pro- 
duced by the action of the external muscles, forces it into the esophagus, 
from whence it is thrown out by the opening at the lower end of that tube.” 
Ibid. 

The means here stated, as employed to bring the water to the surface of 
the gills, is probably, in the case of lamprey, only used during the action of 
the sucker, as the gill cavities seem but ill fitted for the continued absorp- 
tion, circulation, and ejection of the water by the same orifice, such as our 
author supposes. Analogy, too, forbids us to conjecture, that the gills of 
the lamprey shall be watered by motions the reverse of those which are exe- 
cuted by other fishes. 
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that the whole gills of a large skate presented a surface 
equal to 2250 square inches, or equal to the whole exter- 
nal surface of the human body. 

Any injury received by the gills of fishes, is attended 
with much pain, and a considerable effusion of blood. 
Some fishermen seem to be well aware of this last circum- 
stance, and cut the gills with a knife as soon as the fish is 
taken. A copious bleeding takes place ; and they find that 
a fish so killed, will keep much longer ina fresh state, than 
one on which this operation of bleeding has not been per- 
formed. 

The number of respirations in a minute is seldom above 
thirty, or below twenty. In the same individual it is. lia- 
ble to considerable variation, depending on the will of the 
animal. 

The blood, after being renovated in the gills, is reabsor- 
bed by a multitude of minute vessels, which unite together; 
but, instead of returning the blood to a systemic heart, te 
be afterwards distributed through the body, this aorta ex- 
ercises that function, and descends along the inferior side 
of the spine, in a canal fitted for its reception, giving off 
arteries, during its course, to the adjacent parts. The 
blood is absorbed again by veins, whieh have extremely 
thin coats. These are much larger in their course than in 
their termination; and form, in different parts of their 
course, considerable receptacles for blood. 

t was the opimion of RonpELETIUs, that fishes were 
destitute of KirpNeys and the bladder of urine; but the 
observations of Wi1ttoucusy and others have demonstrat- 
ed their existence. The kidneys of fishes are uniform in 
their substance, and of a reddish brown colour. They are, 
in general, long and narrow, and apparently united into one 
mass. ‘The peritonewm covers their under surface, and 
they are placed longitudinally under the spine. The ure- 
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ters begin by numerous roots, and run along the under sur- 
face of the kidney. They terminate either in a vesica uri- 
naria, or a cloaca; or unite together to form a dilatation, 
which supplies the place of a bladder of urine. 

In the chondropterygu, the ureters terminate im the clo- 
aca, but in the other cartilaginous fishes the bladder of 
urine is present, although very small and thin in its coats. 
The urethra in most fishes is short, and commonly opens 
behind the anus by an orifice, which also gives issue to the 
sexual evacuations. Renal glands are wanting in this class. 

The Repropuctron of fishes is a subject involved in 
great obscurity. ‘The element in which they reside con- 
ceals from us the actions which they perform, so that we are 
unable to poimt out, with certainty, the uses of the different 
organs, or the functions which they exercise. Even in the 
days of ArisToTLE, the difference in the mode of repro- 
duction between the cartilaginous and the osseous fishes 
had been observed ; and although many accurate observa- 
tions have been made by modern zootomists, much still re- 
mains to be done, both in the field of observation and dis- 
section. 

In reference to the reproductive system, fishes may be 
divided into two classes. Thus, some have the sexes dis- 
tinct, while in others they are united. ‘Those with the sexes 
distinct, may be subdivided into such as have the impreg- 
nation External or Internal. 


Fishes with the sexes distinct, and with external impreg- 
nation.—The fishes included under this division, are by far 
the most numerous. They have all free branchiz. Some 
of them possess a cartilaginous skeleton, while others belong 
to the division termed Osseous. In all of them, the egg is 
impregnated externally, and arrives at maturity without the 
aid of the mother. 
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In the males of this division, the testes, known by the 
name of milts, are two in number, of a white colour, and 
lengthened form. The surface is usually irregularly tuber- 
culated. They are situate on each side of the abdomen, 
and consist of glandulous sacs destined for the preparation 
of the impregnating fluid. Through the middle of each 
milt there passes a ductus deferens, uniting with each other 
at the posterior part of the abdomen, and forming a kind of 
vesicula seminalis. This duct either terminates in the cloa- 
ca, or by a small orifice near its eaudal margin. 

We possess few accurate experiments on the chemical 
composition of the seminal fluid of fishes. _Fourcroy pub- 
lished * some experiments on the milt of the carp. He 
found that it was neither acid nor alkaline. It appears to 
consist of albumen, gelatine, phosphorus, phosphat of lime, 
phosphat of magnesia, and muriat of ammonia. More re- 
cently, Dr Jon subjected the milt of a tench to a chemi- 
cal analysis, and obtained the following ingredients : water, 
insoluble albumen, gelatine, phosphat of ammonia, phos- 
phat of lime, phosphat of magnesia, and alkaline phosphat. 
He could not detect the presence of any phosphorus, which 
had been given as a constituent by Fourcroy and Vav- 
quettn. In all these examples, however, the seminal fluid 
was mixed with the substance of the testes. 

In the females of this division, the ovary, usually termed. 
the roe, is double in the greater number of fishes, but in a 
few it appears to be single. It occupies nearly the same po- 
sition as the milt in the males. It consists of a thin delicate 
folded membrane inclosing the ova, disposed in transverse 
layers, and connected by means of bloodvessels. There is no 
distinct oviduct. The external openings are similar to those 
in the male. 


* Annales de Chim. vol. Ixiy. p. 3. 
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Previous to the deposition or ejection of the roe or eggs 
by the female, a social union has been formed with a male. 
But this connection is merely temporary, and is dissolved 
immediately after the impregnation of the egg has taken 
place. 

The ova are first deposited by the female, and then the 
male pours upon them the impregnating fluid. In many 
instances, they mutually form a hole in the sand, and place 
therein the roe ; in other instances, the roe is deposited in 
the crevices of rocks, or on sea weeds or aquatic plants. 
But it would be endless to detail the various ways (even 
were we bettér acquainted with them than we profess to be) 
in which fishes perform this curious function of their na- 
ture. 

The eggs of fishes are very various with respect to col- 
our, but agree in being of a spherical form. The integu- 
ment is more or less firm, according to the species. The 
yolk, which contains but little oil, instead of occupying the 
centre, as in the eggs of birds, is placed laterally, and is 
surrounded by the glaire or albuminous matter. Between 
the yolk and the glaire is situated the germ or embyro. 
The germ becomes ready for exclusion at very different pe- 
riods, according to the species. Thus, the egg of the carp 
is said to be perfected in the course of three weeks, while 
that of the salmon requires as many months. But in the 
eggs of the same species, a great deal depends on the tem- 
perature to which they are exposed ; as, in the same pond, 
those eggs are soonest hatched which have been deposited. 
in the shallowest water. 

As the embryo is developed, the heart first appears, af- 
terwards the spine, eyes, and tail. The organs of motion 
are evolved in the following order. The pectoral fins first 
make their appearatce, and afterwards those of the tail ; 
the dorsal fins follow, and then the ventral and anal fins. 
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Fishes with the sexes distinct, and with internal impreg- 
nation.—In this division are included the chondropterygi, 
and likewise a few osseous fishes. In the males of this di- 
vision, at least in those of the chondropterygi, the testes 
are two in number, flat, and of great extent. Each is divided 
into two portions; the first resembles the soft milt of ovi- 
parous fishes, and the second consists of small spherical glan- 
dular bodies. From these an epididymis is produced, 
chiefly composed of convoluted tubes, which terminate m a 
vas deferens; the under part of which is greatly dilated, 
and forms, as in birds, a considerable receptacle, or vesicula 
seminalis. Contiguous to the outer side of the dilated end 
of the vas deferens, there is a bag of considerable size, filled 
with a green liquor, which is discharged into the same fun- 
nel with the semen, and probably at the same time with it. 
By some, this is considered as a vesicula seminalis, while, 
by others, it is regarded as supplying the place of a pro- 
state gland. The funnel through which the seminal fluid 
is poured, opens near the cloaca, and, i some cases, is a 
little produced externally. 

In the males of the chondropterygu, there are certain 
organs situated near the anus, consisting of bone, cartilage, 
and muscles. These were long regarded as the external 
organs of reproduction. But RonpELETIUs was of opinion 
that these were only accessory organs, and enabled the 
males to retain the females more closely during coition. 
The celebrated ichthyologist Buocu, from dissections, ar- 
rived at the same conclusion. They are termed claspers. 

The male organs of the sharks and rays, are such as we 
have now described ; but few accurate observations have 
been made on the male organs of these ovoviviparous fishes, 
which belong to the branchiostegous and osseous tribes, such 
as the syngathus, blennius, and murzna. 
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In the females of the sharks and rays, the ovaria, two in 
number, are situate at the sides of the spine, and contain 
ova of different sizes. From each of these proceeds an ovi- 
duct, the anterior extremities of which are united to the 
diaphragm and spine. Internally, these ducts are covered 
with glandular papillae, and pass through a large glandular 
body, after which, they dilate into a large sac, which is 
the uterus. 

When the ova pass into the oviduct, they are carried to 
this glandular body, which is supposed to secrete the glaire 
or albuminous part, and afterwards conveyed to the uterus, 
where they receive the shell. It is not determined at what 
period the egg becomes impregnated, or in what manner 
the operation is performed. 

Some of the species of this group are ovoviviparous. The 
eggs, while in the uterus, are enveloped in a membranace- 
ous bag, having the vacant spaces filled with a transparent 
jelly. When the young are sufficiently developed, the yolk- 
bag is taken into the belly, and parturition takes place. 

In other species of this group, which are oviparous, the 
eggs are of a depressed quadrangular form, pomted or pro- 
duced at the corners, and protected by a coriaceous shell. 
The foetus is aérated in these, by means of two slits in the 
shell, for the admission and escape of the water *. 


Oviparous fishes which are hermaphrodite.—Instances 
of hermaphroditism among fishes, were, for a long period, 
considered rare, and always as accidental. Basten detect- 
ed such an arrangement in the whiting, and Dunamet ob- 
served the same in the carp. But it was reserved for that 
able anatomist, Sir EvErarp Home, to point out a parti- 


* Sir E. Home’s paper “ On the mode of breeding of the ovoviviparous 
Shark.” Phil. Trans. 1810, p. 205. 
VOL. il. Z 
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cular tribe of fishes, in which the organs of both sexes are 
always present in the same individual. 

Having been unsuccessful in obtaining any male lam- 
pries, although he got what were considered as females in 
abundance, Sir Everarp began to suspect, that the indi- 
viduals of the species were hermaphrodites, and his obser- 


vations on these fish, at different periods, justified his con- 
jectures *, 


* « T found upon examination, that the two glandular bodies projecting 
into the belly, one on each side of the ovarium, which have always been 
supposed to be the kidneys, varied very much in size and appearance at the 
beginning and end of the season. When the ova are so small that the ani- 
mal is reputed to be a male, these glandular bodies, and the black substance 
upon which they lie, appear to form one mass, and the duct upon the ante- 
rior part is thin and almost transparent, containing a fluid equally so ; but, in 
the end of May, when the ova increase in size, these glandular bodies become 
larger, more turgid, and have a distinct line of separation between them 
and the black substance behind ; their structure is more developed, being 
evidently composed of tubuli running in a transverse direction, and the ducts 
leading from them are thicker in their coats, and larger in size. 

‘¢ On the 5th of June, the ova were found to be’of the full size; and a’ 
small transparent speck, not before to be observed, was seen in each ; at this 
time, the tubular structure had an increased breadth, and the duct going 
from it contained a ropy fluid, which, when examined in the field of the 
microscope, was found to be composed of small globules in a transparent 
fluid. On the 9th of June, neither the ova nor the tubular structure had 
_ undergone any change. On the 11th of June, the ova were of the same 
size, but the slightest force detached them from the ovarium ; the tubular 
structure had increased still more in size, the fluid in the ducts was thicker, 
more ropy, and when water was added to it in the field of the microscope, 
it coagulated, and what was before made up of globules, had now the ap- 
pearance of flakes. The ova do not pass out at an excretory duct as in 
fishes, but drop from the cells in the ovarium in which they were formed, 
into the cavity of the abdomen, and escape by two small apertures at the 


lower part of that cavity, into a tube common to them and to the semen in 


which they are impregnated.” ‘‘ In the lampern or pride, and in the gas- 


trobranchus ceecus, a similar structure is observable.” Phil. Trams. A. D. 
1815, Part IT, p. 266. 


¢ 
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His observations leave little room to doubt that the ani- 
mals in question are hermaphrodites ; without, however, 
determining at what precise period, or in what position, the 
eggs are impregnated. 

Although the sexual organs of fishes had been long 
known, it was not until the middle of the 18th century 
that any experiments were performed to ascertain the effect 
of their abstraction. TuLLy appears to have been the 
first person who performed the operation, and an account 
of his experiments has been published in the Gent. Mag. 
vol. xxv. p. 416, and in Phil. Trans. vol. xlvi. p. 870. 
When the abdomen of the fish is laid open, the milt or 
roe carefully removed, and the wound sewed up again, 
the*fish appears to experience but little pain, and the wound 
heals in a few weeks. These experiments have frequently 
been performed on the carp, and they are attended with 
little risk. The fish grows to a large size, and its flesh is 
said to have a more delicate flavour. But castration has 
never come into general use among the proprietors of fish 
. ponds, being seldom performed but from motives of curio- 
sity or science. 

We have already stated, that the impregnation of the 
egg takes place, in many species, after exclusion, and 
the experiments which have been conducted to establish 
this point, have likewise made us acquainted with the exis- 
tence of hybrid fishes. Even in a common fish pond, where 
carp and trout are permitted to live in company, the carp 
sometimes impregnates the eggs of the trout, or the trout 
those of the carp. The limits, however, within which this 
irregularity is confined, have never been investigated with 
care. 

Fishes exhibit very remarkable differences in regard to 
the number of eggs which they produce. ‘The rays and 
sharks seem to prepare but a very limited number. Ron- 
Q 


7 
ely | oe 


350 PHILOSOPHY OF ZOOLOGY. 


DELETIUs states the number im. the squalus acanthias at six 5 
other observers have found in other species 26 and even 
30. But the number of eggs.in other kinds of oviparous 
fish exceeds almost our powers of reckoning *. 

There is no regular proportion between the weight of 
the fish and the weight or number of eggs produced. Nor 
is there any estimated proportion between the number of 
eges deposited, and the number of fish which arrive at ma- 
turity. ‘The eggs are eagerly sought after by other fishes, 
by aquatic birds and reptiles. In the young state, they 
are pursued by their own species, as well as by beings be- 
longing to other classes. 

The season in which fish deposit their eggs varies ac- 
cording to the species, and even the habit of the imdividu- 
al. It is well known, that among salmon, even in the same 
river, a difference of some months is observable, and we 
believe that the same remark is applicable to all other kinds 
of fish. In general, before spawning, fish forsake the deep 
water, and approach the shore, that the roe, being placed 


* The following Table may convey to the general reader some idea of 
their prolific powers, as extracted from Harmer’s Remarks on the Fecundity 
of Fish, Phil. Trans. 1767, p. 280. 


Weight of | Number of 


Fish. Weight. Season. 


SS ee eee, 


Oz. Dr. | Grains. 


Carp, - - 25 5 2571 203109 

Cod-fish, - 0 O | 12540 3686760 | December 23. 
Flounder, - 24° 4 2200 1357400 | March 14. 
Herring, ~< 5 10 480 36960 October 25. 
Mackrel, = 18 0 12234 546681 | June 18. 
Perch, - - 8 9 7653 28323 | April 5. 
Pike, - - | 56 4 51003 49304 | —— 25. 
Roach, - | 10 63 361 81586 | May 2. 
Smelt, - - 2 0 1498 38278 | March 21. 
Sole; <=] 14-8 542} 100362 | June 13. 
Tench, - | 40 0 — 383252 | May 28. 
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im shallow water, may be vivified by the influence of the 
solar rays *. At that season, some fish forsake the salt wa- 
ter, ascend rivers, and, after spawning, retreat again to the 
ocean. Such were formerly called Anadromi. 

The eggs of various species of fish belonging to the ovi- 
parous order, with distinct sexes, are used as articles of 
food. Where circumstances permit, they are consumed 
while in a recent state. In other situations they are salted, 
and form the well known article of trade called caviar. 

The characters which the organs of reproduction fur- 
nish, in the discrimination of species, have been hitherto 
much neglected. Connected as they are with the existence 
of the animal, and exercising a powerful controul over its 
habits, they ought to be examined with care, and their ap- 
pearances recorded in detail. 

Few accurate observations have been made to determine 
the age of fishes. The element in which they reside, is 
supposed to preserve them from the pernicious influence of 
sudden changes of temperature; the slowness of the pro- 
cess of ossification, the coldness of their blood, and the 
tardiness of all their primary movements, are considered as 
indicating a lengthened existence. Accordingly, we find 
the age of the carp has been known to reach to 200 years, 
and of the pike to 260. The marks, however, by which the 
age of fishes may be determined, remain yet to be discovered. 

Fishes are greatly tormented with intestinal worms. The 
common stickeback may be quoted as a remarkable instance. 
Its death is often occasioned by the increase of the Tania 
solida of GMELIN ; and it is even supposed, that this fatal 


* The practice of cutting the sea-weeds for the manufacture of kelp, has 
deprived many species of a suitable situation for the deposition of the 
spawn, and the fry of the requisite protection. Hence the universal com- 


plaint, along the shores of Scotland, that fish are now Jess abundant than 
formerly. 
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issue follows the completion of the function of reproduction 
with regularity *. 

Fishes exhibit remarkable differences with respect to 
their vivaciousness. Thus, some fishes expire almost the 
instant they are taken out of the water, as the herring and 
smelt; others are capable of surviving hours, and even 
days, when removed from their native element, as the eel, 
carp, and some others. It sometimes happens, that viva- 
cious fishes are conveyed to a distance by birds, and left, 
without being killed, on rocks or fields. This has given 
rise to many of the absurd stories which have been told of 
showers of fishes. RonpELETIUs observes with propriety, 
that those fishes in which the gill openings are but imper- 
fectly covered, expire soonest when taken from the water ; 
and those fish having branchia, protected by a gill-lid 
which shuts close, or by a narrow opening, are most viva- 
cious. ‘The air soon dries the fine plumes of the gills, and 
obstructs the process of respiration and of circulation. 

It is seldom that a fish is permitted to die a natural 
death from old age. During every period of its existence, 
it is surrounded by foes ; and when no longer able to exer- 
cise its wonted watchfulness, or exert its powers of defence, 
it falls an easy prey to its more powerful adversaries. In 
a domesticated state, previous to death, the dorsal fins lose 
the power of maintaining the body in a vertical position, 
the levity of the belly, and the extraordinary distension of 
the air bag, reverse the natural position, so that the back 
becomes undermost, and the body floats on the surface. 
Similar appearances present themselves, when the waters 
are contaminated by noxious mineral or vegetable impreg- 
nations. 

We have already stated, that fishes naturally reside im 
the water; but as this element is found to differ in its con- 


* Annals of Philosophy, February 1816. 
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stitution and temperature according to its situation, we 
may expect to find the finny tribes that dwell in it, imfluen- 
ced by these circumstances. At a very early period, the 
diversity in the distribution of fishes attracted the attention 
of observers. RoNnDELETIUs at last attempted a division of 
this class of animals, from the different situations in which 
they are found, into marine, fluviatile, lake, and pond fish. 
It will, however, be more suitable to our present purpose, to 
consider them as inhabitants of the sea or of fresh-water. 

The salt-water fishes are much more numerous than those 
which reside in fresh-water. They cannet be distinguish- 
ed from fresh-water fishes by any peculiarity of structure, 
or external form. They are always found in the greatest 
numbers in tideways, and on those banks which are formed 
at the junction of opposite currents. They in general re- 
sort to a certain kind of bottom, in which we may suppose 
they find a plentiful supply of food. Some are always 
found near rocky shores, while others prefer the sandy bays. 
Some are found only in the open ocean, and are termed 
pelagic ; others keep within a short distance from the coast, 
and are termed littoral. 

The fresh-water fishes are not so important, in an econo- 
mical point of view, as those which inhabit the ocean. Some 
species frequent rivers, and seem to require, for the preser- 
vation of their health, a continued current of water. Others 
lve in lakes, and seem contented to spend their days where 
the water is still. Like salt-water fishes, they appear to 
prefer particular altitudes; and in ascending mountains, 
we may observe that the fish in the lakes and rivers have 
their boundaries, as well as the vegetables which cover 
their surface. Thus, Wanuenzerc found, that the pike 
and perch disappeared from the rivers of the Lapland 
Alps along with spruce fir, and when 3200 feet below the 
line of perpetual snow. Ascending 200 feet higher, the 
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gwiniad and the grayling were no longer to be found in 
the lakes. Higher up still, or about 2000 feet below the 
line of perpetual snow, the char had disappeared ; and be- 
yond this boundary all fishing ceased *. 

When a salt-water fish is put into fresh-water, its motions 
speedily become irregular, its respiration appears to be af- 
fected, and unless released it soon dies. The same conse- 
quences follow when a fresh-water fish is suddenly immers- 
ed in salt-water. But in what manner they are influenced 
by the change, has never been satisfactorily determined. 

There are not a few fish which may be said to be amphi- 
brows, or capable of living either in fresh or salt water at 
pleasure. Such fish, in an economical point of view, are 
extremely valuable, as they furnish to the inhabitants of 
this and other countries an immense supply of food. The 
salmon may be given as an instance in this country, where, 
from one river (Tay), 50,000 head of full sized fish have 
been procured in one season. 'To the Greenlanders, their 
Angmarset, or Salmo arcticus, is perhaps more valuable, 
as it is dried hard, then broken and pounded, and formed 
into bread, as well as consumed in a fresh or salted state. 

All these fishes seem to reside chiefly in the sea. There 
they grow and fatten; but when the time of spawning ap- 
proaches, they forsake the salt-water, and return to rivers 
and lakes. But this desertion of the ocean is only tempo- 
rary, and regulated by the circumstances connected with 
reproduction. The instant the spawning is finished, they 
repair again with equal rapidity to the ocean, to repair their 
exhausted strength, and fit them for obeying the laws of 
their existence. Some of these fishes appear to be capable 


* See appendix to the 2d vol. of the «+ Lachesis Lapponica” of Linnzus, 
by Sir J. E. Smitu. London, 1811. 
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of living exclusively in fresh water, when confined in a lake 
or river *. 

The circumstance of some fish bemg capable of living 
either in fresh or salt water, has suggested the idea of at- 
tempting to modify the constitution of salt-water fishes, so 
as to enable them to subsist in fresh water. If the change 
is attempted to be produced in young fish by degrees, and 
with caution, the experiment may prove successful, espe- 
cially with those fish that reside chiefly near the sea-shore. 
But in the case of fishes which live in deep water, a change 
not only in the respiratory organs must be produced, but 
hkewise in those of digestion, as they must subsist on a new 
kind of food. We regard such experiments as curious, but 
can scarcely bring ourselves to believe that they will be 
productive of advantage to society. 

We possess but few accurate observations on the distri- 
bution of fishes, with respect to temperature. Living in an 
element subject to little variation from the change of the 
seasons, fishes, like sea-weeds, have an extensive range of 
latitude as well as longitude through which they roam. But 
they appear to abound in the greatest variety of species in 
the equatorial regions, and to diminish in numbers with re- 
gard to species as we approach the poles. In this country 
we may observe a certain arrangement of some of the spe- 
cies with respect to latitude. Thus, the fresh-water fishes 


* The Honourable Daines Barrineton, gives evidence of this in the 
case of the smelt and the grey mullet.—Phil. Trans. p. 312. We are like- 
wise informed in the Statistical Account of the parish of Lismore (Stat. Acc. 
vol. i. p. 485.), ** That about 50 or 60 years ago, there were some sea- 
trouts carried to these lakes, the breed of which preserve their distinction 
perfectly clear to this day. They retain their shining silver-scales, though 
they have no communication with the sea; their flesh is as red as any sal- 
mon, and their taste is totally different from that of the yellow-trout. 
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of England are much more numerous than those in Scot- 
land. In the sea at the south of England, the pilchard is 
found in abundance, while it is rare im Scotland. In the 
seas of the north of Scotland, the tusk (Gadus brosme) 
abounds, in the south of Scotland it is very rare, and in 
England it is unknown. 

The investigation of those revolutions which fishes have 
experienced since the formation of the globe, is attended 
with peculiar difficulty. The external form, on which in 
general the specific distinction is founded, is destroyed by 
pressure. All distinct traces of the softer parts have disap- 
peared, and the geognost is left to draw his conclusions from 
the form of the teeth, or the outline and structure of the 
skeleton. Hence, the conclusions which have been drawn 
respecting the particular species should be received with 
caution. In the newer rock-formations, which have been 
termed local, such as the strata at Eningen, the remains of 
fishes have been observed, belonging to existing races, and 
still natives of the neighbourmg lakes. But, in the rocks 
of those formations which are called wniversal, the skele- 
tons of fishes which have been found, in all probability, be- 
long to species now extinct. In examining the organic re- 
mains which we consider of this sort, it would appear, that 
the teeth of unknown sharks are more numerous than those 
of any other description of fish. 'They.are found in all the 
fleetz limestones of this country, 12 company with the an- 
cient camerated shells. Vertebrae of osseous fishes are chief- 
ly found in the strata connected with the chalk-formation, 
seldom in those of an older date. 


Migration of Fishes. —Those fishes which enter rivers 
for the purpose of spawning, perform their migrations an- 
nually, but do not appear at any very precise period, Their 
motions appear to be regulated by the condition of their ge- 
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nerative organs, and these are in their turn controlled by 
the temperature of the water in which the fishes remain, or 
the supply of food. In rivers where salmon spawn, it is 
observed that they continue entering the river for the space 
of seven or eight months. ‘Those marine fishes, such as the 
herring, pilchard, and many others, which leave the deep- 
water, and approach the shores for the purposes of spawn- 
ing, are equally irregular, with respect to their periods of 
appearing and disappearing. 

Besides these movements, which depend on the generative 
impulse, many marine fishes appearto migrate from one shore 
to another, influenced bylaws which have never been satisfac- 
torily explained. ‘Thus, haddocks have been known to visit a 
coast for many years in succession, and then suddenly to dis- 
appear, leading off at the same time all those predacious fish 
which fed upon them. Perhaps these movements may de- 
pend upon the supply of food, and be regulated by circum- 
stances over which we can exercise no controul. Accurate 
observations, however, would probably ascertain the limits 
of these migrations, and enable us to derive advantage from 
motions which at present we regard as calamitous. 

In tracing the history of those attempts which have been 
made to subjectthis portion of the creation to our controul, we 
trace at the same time the progress of civilization and luxury. 
In Egypt, the inhabitants had their sluices and their fish- 
ponds in the days of Isaiah (chap. xix. 10.), and from this 
early seat of the arts and sciences, the Romans probably ac- 
quired the knowledge of rearing and feeding fish. During 
the more prosperous days of that refined people, almost every 
wealthy citizen had his fish-ponds. In modern times, the 
Chinese bestow more attention on the cultivation of fish, 
than perhaps any other nation. And m Europe, the im- 
portance of the subject has been duly appreciated by the 
Swedes, Prussians, and Germans. In the latter countries, 
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a considerable part of the revenue from property is derived 
from the carp-ponds. 

In general, the rearing of fresh-water fish in artificial 
ponds has hitherto been chiefly attempted; few trials 
having been made to rear the salt-water fish in confinement. 
In the construction of a_pond for fresh-water fish, care 
should be taken to have a regular supply of water, free 
from mineral impregnations, to cover the deepest part of 
the pond at least six feet. The more extensive the shallow 
ground at the sides is, especially if it be covered with 
marsh plants, so much more abundant is the supply of those 
minute animals, on which many fish chiefly subsist. Care 
should likewise be taken to introduce those small fish, which, 
by multiplying, may furnish a constant supply of food. 

When fish-ponds are formed, it is, in general, the wish 
of the proprietor to have a certain number of his stock in 
good condition, that he may have a regular supply for his 
table. For the accomplishment of this object, there is usu- 
ally one pond set apart for the purpose, into which are in- 
troduced those full grown fish which he wishes to feed. 
During the winter season little food is required; but along 
with the heat of spring, fishes acquire a keen appetite, and 
at that period a constant supply of food should be given 
them. They should be fed morning and evening at a 
stated time, and always at the same place in the pond. The 
food should consist of any kind of corn, boiled or steeped 
in water for some time until it swells. Malt is esteemed a 
very fattening food, and the crumbs of bread steeped in ale ; 
but peas are considered as little inferior to either. Pikes 
must have an abundant supply of eels, otherwise they re- 
quire a long time to fatten. Some recommend the laying 
of dead carrion upon stakes over the surface, that it may 
breed maggots, which, falling into the water, furnish an 
abundant supply of very acceptable food. 
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In the construction and management of fish-ponds, thére 
are many circumstances of a local nature which it is impos- 
sible here to specify *. The methods employed to stock 
these ponds are at present more deserving of our attention. 
The first, and certainly the most obvious method, is to ob- 
tain living fish from similar situations. In catching these, 
the utmost care should be taken not to bruise them, or to 
rub off their scales, and to keep them as short a time out of 
the water as possible. The vessels in which they are to be 
carried should be full of water, as when the barrel is not 
entirely full, the fish are liable to be driven by the currents 
against the lid or sides. ‘This transportation should take 
place only in cold weather, and in the winter season (as 
fishes can bear cold better than heat), and should be per- 
formed with as much expedition as circumstances will per- 
mit. 

The second method of stocking fish-ponds, is, in some 
respects, preferable to the preceding, especially when the 
waters are at a distance from which the supply is to be de- 
rived. This consists in ascertaining those places in which 
the spawn of the wished-for species is deposited, and con- 
veying the impregnated eggs to a similar situation in the 
new ponds. In this manner a vast number of individuals 
may be obtained at once, and with great certainty of suc- 
cess, provided they are supplied during the journey with 
fresh water, and but little agitated. The impregnated eggs 
may be known by a small aperture, which may be detected 
on one side by means of a good microscope, and which is 
scarcely perceptible previous to impregnation. By means 
of this method, however, a much longer period must elapse 
before fish are procured for the table than by the former, 


* See Phil. Trans. 1771, p. 310.3; and North’s History of Esculent 
Fish, Lond, 4to. 1794. 
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although this objection is in a great measure obviated, by 
securing, from the eggs, a race of fish with constitutions ac- 
commodated to your waters. 

The last method, which has been rather absurdly term- 
ed artificial fecundation, we owe to the ingenuity of M. Ja- 
cost, (Mem. de Acad de Berlin, 1164, p. 55.) It is 
founded on a knowledge of the mode of reproducticn in 
oviparous fishes, and in its turn serves to illustrate the func- 
tion of generation in fishes. In those places where the fish 
are easily taken, a female is secured, with roe nearly 
ready for exclusion, and a proper box with water being 
prepared, the fish is held by the head, with its tail down- 
wards, and gently squeezed on the belly. The eggs, which 
are perfect, readily run out mto the vessel. A male fish is 
next procured, and being held im a similar situation, the 
milt is poured upon the eggs. The eggs thus impregnat- 
ed, are conveyed to a proper situation as in the second me- 
thod, and protected from enemies. 

The advantages which result from the translation and 
feeding of fishes, though felt and appreciated in other 
countries, have been, in a great measure, overlooked in 
our kingdom. In Scotland and Ireland, and we may 
likewise include England, there are multitudes of ponds 
and lakes, which are at present mere useless wastes, but 
which, if properly stocked with fish, would greatly contri- 
bute to the prosperity of the country, by furnishing an ad- 
ditional supply of food. ‘To our forefathers we owe the 
naturalization of two useful species of fish, namely, the carp, 
which was translated (probably from France or Spain) m-_ 
to England, about the year 1496, and the pike, which wa: 
introduced about the beginning of the fifteenth century. 
The gold and silver fishes of China have likewise been na- 
turalized in England, as objects of beauty. We wish this 
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catalogue had been more extensive ; we fondly hope that it 
will soon increase. 

The formation of ponds for salt-water fish, has often 
been the subject of speculation, but in few instances has it 
ever been reduced to practice. Indeed the motives for con- 
structing such a pond must originate chiefly in curiosity, as 
those who are situate on a sea-coast, where such ponds 
can only be constructed, have access to that great storehouse 
of life, and may at all seasons derive from it an inexhaus- 
tible supply. Besides, there are few situations favourable 
for the construction of such a pond, and even where most 
favourable, an expensive barrier must be constructed to se- 
parate it from the sea. Some ponds of this kind have been 
constructed in Scotland. ‘These are well described by Mr 
Nett in the Scots Magazine for June 1816, p. 412. * 


* « A good many years ago, a small fish-pond, into which sea-water could 
be easily introduced, was constructed by an enterprising individual at Peter- 
head, in Aberdeenshire, (Mr Arbuthnot). A few sea-fish were occasionally 
kept in it; but it soon fell into disuse, and it has of late been neglected. 
This, however, was, as far as we know, the first attempt of the kind in this 
country. 

“¢ Since that time two sea-fish ponds, of greater dimensions, have been 
formed by private gentlemen in Scotland, for the conveniency of supplying 
their families. One of these is at Valleyfied, the seat of Sir Rozert Preston, 
Bart., on the shore of the Frith of Forth; the other is situate in Wigtonshire, 
in an inlet called Portnessock, on the peninsular ridge of eountry called the 
Rins of Galloway, nine or ten miles south from Portpatrick, and is the pro- 
perty of Mr Macpowaut of Logan. 

*¢ At the spot where it is formed, there had originally been a small natu- 
ral basin, communicating with the sea by means of a narrow sinuous fissure, 
or perhaps an empty vein in the rock. This basin has been enlarged and 
deepened, by working away the sdlid rock, which is grey-wacke slate. At 
flood-tide, the water covers, to the depth of two or three feet, a ledge or 
walk which passes round an interior or deeper pond, and, at this time, allows 
tolerably ample space for the rapid motions of the fish, 
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FisHEs, in a domesticated state, are subject to various 
maladies, the cause and cure of which have not been suc- 


‘* The pond is replenished with fishes by the keeper, whose house is hard 
by. In easy weather, this man rows out in his fishing coble, to the mouth 
of Logan Bay, in which the inlet of Portnessock is situate. for catching 
the fish, he uses the common hand line, and the usual baits. He is provided 
with a wide tub, into which he puts a convenient quantity of sea-water: to 
this tube he immediately commits such part of his capture as happen to be 
little hurt by the hook. He finds it necessary, during summer, to cover the 
tub with a cloth; and in sultry weather he experiences difficulty in keeping 
the fishes alive in the tub till he reach the shore. This, it seems evident, 
cannot be ascribed either to mere heat, or to the exhausting of the air con- 
tained in the water, by the respiration of the fishes. In all probability, it 
depends on the influence of the electric fluid of the atmosphere. De 1a Cr- 
PEDE, in his essay on the culture of fresh-water fishes, particularly mentions 
the powerful effect of this fluid on them, when confined in small portions of 
water, in the course of their transference from one place to another. 

‘¢ As might naturally be supposed, the fishermen prefer for the pond 
young fish, or at most those of middle size, to those of large growth. In 
selecting cod-fish, for example, he rejects all that exceed 6lb., giving the 
preference to what he styles lumps, or young cod-fish, weighing 41b. or 5b. 
In the pond, the fish are not only preserved alive till wanted for use, but, 
being regularly fed, are found to be fattened. They are taken for use, how- 
ever, merely by the line and hook ; and it is probable, that the fish in best 
condition will not always be the first to catch at the bait. 

‘¢ The fishes we observed in the pond were the following : 

“© 1. Cod, (Gadus morhua). They were lively, and caught greedily at shell- 
fish, which we threw into the pond. They kept chiefly, however, in the 
deep-water, and, after approaching with a circular sweep, and making a 
snatch at the prey, descended out of sight to devour it. It has often been 
doubted, whether the red-ware codling of Scotland was the young merely 
of the common cod, or a distinct species, Gadus callartas. Here one would 
think the question might easily be decided. Upon describing this red-ware 
codling, we were assured that it occurs on the coast of Galloway, and that it 
had sometimes been caught and placed in the pond ; but that, after a year, 
it became as large and as pale in colour as a common grey cod. This ac 
cords with our own observations made in less favourable circumstances. 

“<2. Haddock (G. eglefinus). These, contrary to expectations, we found to 
be the tamest fishes in the pond. At ebb tide they come to the inner mar- 
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cessfully ascertained. Trouts,carps, and perches, are subject 
to various cutaneous diseases. During severe winters, when 


gin, and eat limpets from the hand of a little boy, the son of the keeper. 
They appeared white, and rather sickly. One was diseased about the eyes. 

“¢ 3. Coalfish, (G. carbonarius.) Some of these were of a large size, ex- 
ceeding in dimensions the largest cod in the pond, No fish has received so 
many different names as the coalfish. When young, it is called at Edin- 
burgh, podley; in the northern islands, sillock; in Galloway, blochan. 
When a year old, it is styled cooth or piltock, in the north ; and glasson in 
the south-west of Scotland. When full grown, it is named sethe in the 
north, and stenlock in the south-west. Accordingly, we were now told, that 
these stenlocks were mere blochans when they were put in. They were be- 
come of a fine dark purple colour. They were bold and familiar, floating 
about slowly and majestically, till some food was thrown to them: this they 
seized voraciously, whether it consisted of shell-fish or ship biscuit. We 
were informed, that they, too, occasionally approach the margin, and take 
their food from the keeper’s hand. 

«<4. Whiting, (G. merlangus.) These were scarce in the pond, and very 
shy. 

s¢ 5. Pollack, (G. pollachius.) This was pretty common, and has been 
found to answer very well as a pond fish. [It is generally called Layde or 
Lythe. 

“ Besides these five species of gadus, weare told that the ling (G- molva,) 
had occasionally been kept in the pond. 

‘¢ 6. Salmon. (Salmo salar). This was the wildest and the quickest in 
its motions of all the inhabitants. When a mussel or limpet, freed from the 
shell, was thrown on the surface of the water, the salmon very often darted 
forward and took the prey from all competitors, disappearing with a sudden 
jerk and turn of the body. I suspected this to be the salmon-trout (S. tru- 
ta); but was assured that it was the real salmon, which is occasionally 
taken in the bay. 

‘* Y. Flat-fish or flounders, of two sorts, were also in the pond; but they 
naturally kept at the bottom, and we did not seethem. From the descrip- 
tion given by the people, we concluded that they were dab and young plaise. 

‘¢ The food given to the fishes consists chiefly of sand-eels and of shell- 
fish, particularly limpets and mussels. In the herring-fishery season, they 
cut herrings in pieces for this purpose. 

‘© It is remarkable, that all the kinds of sea-fish above enumerated, seem 
to agree very well together. No fighting had ever been observed by the 
keeper, and seldom any chasing of one species by another. 
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the surface of the ponds in which they are kept are frozen 
over, the various kinds of fish seem to contract diseases, 
and, in such cases, great mortality often prevails. This 
seems to arise from want of air in the water, and can only 
be prevented by removing the fish to a deeper pond, 
through which there is a constant current. In some rigo- 
rous seasons, the extent of this mortality is most alarming, 
an example of which occurred between 1788 and 1789, 
when the inhabitants of some districts of France lost near- 
ly all their stock of carp, pike, and tench. Journal de 
Physique, November 1789. * 


‘¢ None of the fish have ever bred 5 indeed, no opportunity of breeding is af- 
forded,to them. A warm and shallow retreat, laid with sand and gravel, would 
have to be prepared for some species ; and largestones, with sea-weed grow- 
ing on them, would have to be transferred to the pond, and placed so as to 
be constantly immersed in the water for the use of others. The dimensions 
of the present pond, however, are two circumscribed to admit of its being 
used as a breeding place. An addition for this purpose might, without much 
difficulty, be formed, and here some curious observations might be made. 
The spawn of various sea-fishes is frequently accidentally dredged up by fish- 
ermen, and, could, therefore, no doubt, be procured by using a dredge: its 
degree of transparency indicates whether it will prove prolific. This might. 
be placed in a protected corner of the breeding pond, and its progress watch- 
ed. On this branch of the natural history of sea-fishes, little is known.” 


“ In the beginning of the year 1789, Mr Baxenr states, that carp were 
taken out of a pond where the ice was broken, frozen crooked and stiff, with- 
out the least motion, and ice hanging about them; but being laid on dry 
straw in a cellar they all recovered.”—Phil. Trans, 1791, p. 92. In the 
same year, an epidemic distemper affected even those fish which live in the 
sea, as the following fact, communicated by the late Mr Crezcu of Edin- 
burgh, in the Appendix to the sixth volume of the Statistical Account of 
Scotland, satisfactorily proves: ‘¢ On Friday, 4th December 1789, the ship 
Brothers, Captain Stewart, arrived at Leith from Archangel. The captain 
reported, that on the coast of Lapland and Norway, he sailed many leagues 
through immense quantities of dead haddocks floating in the sea. He spoke 
several English ships, who reported the same fact.” Other evidence is 
stated by the Rev. Cooper Abbs. Phil. Trans, 1792, p. 367. 
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Fish, considered as an article of food, is regarded as 
light, and easily digested, and, therefore, well suited for the 
young, the weak, and the sedentary. But for the same 
reason, it 1s unsuitable food for those engaged in laborious 
occupations. Among the Romans, he who fed on fish was 
regarded as effeminate. It has often been considered, 
though, perhaps, without cause, as tending to promote the 
fertility of the human species ; and the immense population 
of China has been ascribed to the abundant use of this kind 
of nourishment. Its tendency, however,to encourage diseases 
of the skin appears to be universally acknowledged, and is, 
indeed, very evident in the remote islands of this country, 
as also of Faroe, of Iceland, and of Norway, where fish 
forms so great a proportion of the food of the inhabitants. 

For dietetical uses, fishes have frequently to under- 
go some sort of preparation, varying according to the 
situation, the necessities, or the taste of the consumers. 
Where circumstances permit, they are in general used in a 

JSresh state ; and even in large cities, where the supply must 

be brought from a distance, various expedients are resorted — 
to, to prevent the progress of putrefaction. By far the 
best contrivance for this purpose is the well-boat, in 
which fish may be brought to the place of sale even in 
a living state. Placing the fish in boxes, and packing 
with ice, is another method, and has been extensively 
employed, particularly in the supply of the capital with 
salmon. 

In many maritime districts, where fish can be got.in 
abundance, a species of refinement in taste, or at least a de- 
parture from the simplicity of nature, prevails, to gratify 
which, the fish are kept for some days, until they begin 
to putrefy. When used in this state, they are far from 

Aa 


eK 


372 PHILOSOPHY OF ZOOLOGY. 


being disagreeable, unless to the organs of smell. Such 
fish are termed by the Zetlanders blawn-jish. 

Where fish are to be procured only at certain seasons of 
the year, various methods have been devised, to pre- 
serve them during the pericds of scarcity. The simplest 
of these processes is to dry them in the sun. They are 
then used either raw or boiled, and not unfrequently, in 
some of the poorer districts of the north of Europe, they 
are ground into powder, to be afterwards formed into 
bread. 

But by far the most suecessful method of preserving fish, 
and the one in daily use, is by means of salt. For this 
purpose they are packed with salt im barrels, as soon after 
being taken as possible. In this manner are herrings, pilch- 
ards, cod, and salmon preserved, as well as many other 
kinds of esculent fish. 

The fish, in many instances, after having been salted in 
vessels constructed for the purpose, are exposed to the 
air ona gravelly beach, or in a house, and dried. Cod, ling, 
and tusk, so prepared, are termed in Scotland salt-fish. 
Salmon in this state is called Aipper ; and haddocks are usu- 
ally denominated by the name of the place where they have 
been cured. : 

After being steeped in salt, herrings are in many places 
hung up in houses made for the purpose, and dried with 
the smoke of wood. In this state they are sent to the mar- 
ket, under the name of red-herrings. 

Although salt is generally employed in the preservation 
of fish, whether intended to be kept moist or to be dried, 
vinegar in certain cases is added. It is used, in this coun- 
try at least, chiefly for the salmon sent from the remote 
districts to the London market. It can only, however, be 
employed in the preservation of those fish to which this 
acid is served as a sauce. 
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The flesh of any fish isalways in the highest perfection, or 
an season as it iscalled, during the period of theripeningof the 
milt and the roe. After the fish has deposited the spawn, 
the flesh becomes soft, and loses a great deal of its peculiar 
flavour. Thisis owing to the disappearance of the oil or fat 
from the flesh, it having been expended in the function of 
reproduction *. When in season, the thick muscular part 
of the back, as it contains the smallest quantity of oil, is in- 
ferior in flavour, or richness, to the thinner parts about the 
belly, which are esteemed by epicures as the mest savoury 
morsels. 

There are some kinds of fishes, especially those which in- 
habit the shores of warmer countries, which are reputed 
poisonous. These are, the Tetraodon ocellatus, sceleratus 
and lineatus, the Sparus pagurus, and a few more. It is 
generally supposed, and with some probability, that the poi- 
sonous quality of these fish proceeds from the food on which 
they have subsisted. This conjecture is supported by the 
history of the mussel and the oyster, which owe their occa- 
sional noxious qualities to the zoophytes on which they feed. 
In some cases, the poisonous portion is the liver; in others 
the whole body, when used after spawning. Perhaps the 
poisonous quality of these fishes might be considerably di- 
minished, if not entirely removed, were the intestines care- 
fully taken away, and the fish placed for a short time in 
salt-brine *. 


_* The superiority of deep-sea herrings over those caught near the shore 
and in bays, arises from this circumstance. The former are fat, while the 
latter have either recently spawned, or are nearly ready for spawning, and, 


consequently, lean. 


+ Phil. Trans. 1776, p. 544. 
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The most convenient distribution of fishes which has yet 
been proposed, is that which depends on the conditions of 
the osseous system. In one division, denominated Carti- 
laginous, the bones are soft, and destitute of fibres; while 
m the other, termed Osseous, the bones are more solid, and 
of a fibrous structure. 


ORDER. I. 


CARTILAGINOUS FISsHEs. 


In this group, the cartilaginous basis seems to prevail, 
and the calcareous matter is never distributed in percepti- 
ble filaments. The cranium forms only one connected 
plate destitute of sutures, and all the articulations of the 
different parts of the skeleton are indistinct. ‘The maxil- 
lary and intermaxillary bones are wanting or imperfect, 
and their place is supplied by a development of the pala- 
tine bones and vomer. 


Ist Subdivision. 
CHONDROPTERYGIOUS FISHEs. 


Branchiz fixed. 

Ist Tribe. 

Lips fitted to act as a sucker. 

The skeleton of the fishes of this tribe, 1s very imper- 
fectly developed. The lips are strengthened by a cartila- 
ginous ring. The branchiz are placed on the walls of len- 
ticular cavities. The labyrinth of the ear is in the interior 
of the cranium. The nostrils open by one aperture. 

A. Seven branchial apertures on each side, and the same 
number of cavities. 

(1.) Maaillary ring armed with teeth. 

1. Perromyzon. Lamprey. Margin of the mouth 
destitute of a beard. P. marinus and fluviatilis. 

2. Homea. Margin of the mouth bearded. 
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I have ventured to name this genus in honour of Sir 
Everarp Home, who has so successfully investigated the 
aérating and reproductive organs of the tribe to which it 
belongs, and who has pointed out its distinguishing inter- 
nal characters *. ‘The trivial name is due to the late illus- 
trious Banxs, by whom the species was brought to this 
country from the South Seas. A. Banksii. 

(2.) Masillary ring without teeth. 

3. Ammocetes. Lip semicircular. A. branchialis. 

B. Two branchial apertures on each side, and internally 
only six cavities. 

4. Myxtne. This is the Gasterobranchus of Buocu. 
M. glutinosa. The Gasterobranchus Dombey of Lace- 
'PEDE, is probably a Homea. 


2d Tribe. 

Lips unfit to act as a sucker. 

This tribe comprehends the old genera Chimera, Squa- 
lus, and Raia. The palatine and post-mandibular bones 
form the jaw, for the support of the teeth. This jaw is either 


* <« In an animal brought from the South Seas by Sir Joszpu Banxs, 
intermediate between the lamprey and myxine, but differing so much from 
both, as. to form a distinct genus, the respiratory organs resemble those of 
the lamprey in the number of the external openings, and the number of 
bags; but these organs, and many other parts, differ in the following parti- 
culars, in which they agree with those of the ;myxine. There is no appear- 
ance, whatever, of thorax, nor is the pericardium cartilaginous; the bags 
are flattened spheres placed perpendicularly, their cavities are small, their 
coats elastic, and the internal orifices communicate directly with the cesopha- 
gus, which is small. The cesophagus does not terminate in a valvular slit, 
but in a loose membranous fold; there are two rows of teeth on each side 
of the tongue, bent downwards, long, and pointed. There is a posterior 
nostril, and an appearance resembling an uvula. There is a gall bladder, a 
row of large mucous glands on each side of the belly, and there is a mesen- 
tery to the intestine.” Phil. Trans. 1815, p. 258, tab. xii. f. 1. 
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joined directly to the cranium, or by the intervention of a 
single bone or stalk, to which the os hyoides is also attached. 

A. Pectoral fins free, not coalescing with the snout. 
The branhcial openings are at the sides. 


(1.) Mouth terminal. Eyes with a dorsal aspect. 
5. Sauatina. Body depressed. Noanal fin. Temporal 
orifices. 8. vulgaris, or angel shark. 


(2.) Mouth under the snout. Eyes with a lateral aspect. 

a. Snout produced, and armed with lateral teeth. 

6. Pristrs. Sawfish. Teeth of the snout regular, and 
imbedded in sockets. P. antiquorum, a species which the 
late Dr Waker in his MS. says, “ is found sometimes 
in Loch Long.” . 

6. Snout abbreviated and unarmed. 

This group comprehends the great family of Suarks, 
the external and internal characters of which have been 
very imperfectly investigated. 

(A.) Furnished with temporal orifices. 

(I.) With an anal fin. 

a. With two dorsal fins. 

(aa.) Teeth conical or pointed. In the two first ge- 
nera, the anterior dorsal fin is situated nearly above the 
pectoral fins, while in the third genus, it is placed nearly 
over the ventral fin. 

6. Sauatus. Branchial opening embracing nearly the 
circle of the neck. ‘Teeth without notches. Tail forked. 
S'- maximus, or basking shark, and §. Lelanonius, or Loch- 
fine shark. 

7. Ga.eus. Tope. Branchial opening short. Teeth 
notched. Tail-fin irregular. G. vulgaris, the Squalus 
Galeus of Lr. 

8. Seyiurum. Nostrils near the mouth, with a groove 
to the lips. Teeth notched. |S. catudus, and var. canicula. 
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The observations of Sir E. Homer, indicate this species to 
be ovoviviparous *. 

9. Cxestracion. (Cuvixzr.) A spine in front of each of 
the dorsal fins. C. Phallippi. 

(sz.) Teeth blunt and closely set. 

10. Musretus. Dorsal fins unarmed. M. vulgaris. 

6. With one anal fin. 

11. Noripanus. Resembling the genus Galeus. JN. 
griseus. 

(II.) Destitute of an anal fin. Two of the genera have 
the dorsal fins armed with spines, the third is unarmed. 

12. Spinax. Teeth small, with a cutting edge. The 
dorsal spines in front of the fins. §. acanthias. This spe- 
‘cles 1s Ovoviviparous T-. 

13. Cenrrina. Under teeth edged, upper ones point- 
ed. The dorsal spines contained in the fins. C. vulgaris. 
Brock, Ichthyologie, t. 115. 

14. Scymnus. This includes the Squalus Americanus 
of GMELIN. 

(B.) Destitute of temporal orifices. 

15. Carcuarias. Snout conical. This genus includes 
the following British species. C. vulgaris, White Shark, 
C. vulpis, Thresher. C. glaucus, Blue Shark, and C. cor- 
nubicus, Probeagle Shark. 

16. Zycana. Balance Fish. Snout truncated, and 
spread out on each side like the head of a hammer. The 
eyes are placed terminally on these productions. Z. Blochii. 
Biocu, tab. 117. 

A. Pectoral fins coalescing with the snout. The body 
is depressed. The eyes and temporal orifices are on the 
dorsal surface of the snout; the mouth, nostrils, and gill- 
openings on its ventral surface. 


* Phil. Trans. 1810, p. 211. + Ibid. 
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(1.) Gill openings five on each side. This includes all the 
species formerly included in the genus Raia of Linneus. 

a. Tail fleshy and of ordinary proportions. The Tor- 
pedo and Rhinobatus electricus are furnished with electrical 
organs. The last species ought probably to constitute a 
separate genus. 

17. Rurnozatus. Snout with the sides angular. R&R. 
vulgaris. 

18. Torrrpo. Snout with the sides rounded. 7’. vul- 
garis, or Cramp fish. 

6. Tail hard and slender. 

(A.) Tail armed with a long serrated spine. 

19. Trycon. Head uniting to form with the pectoral 
fins an obtuse angle. 7’. pastinaca, Stinging Ray. 

20. Myxiozatis. Head protruded beyond the pectoral 
fins, which are much produced laterally. MM. aquila. 

21. CepHatorTera. Head truncated, and the pectoral 
fins extending im a process on each side. C. vulguris *. 

(BB.) Tail without the long serrated spine, but fre- 
quently covered with numerous prickles. The important 
observations of Monracv, point out the necessity of ex- 
ercising great caution in the establishment of species, and 
even of genera, in this group, either from the armature of 


the body, or the form of the teeth +. 


* In Europe, the different species of rays exclusively reside in salt-wa- 
ter. In the Ganges, however, it would appear from the valuable work: just 
published, ‘* An account of the Fishes found in the Ganges and its Branch- 
es,” by Francis Hamitton (formerly Bucuannan), M. D, 1. vol. 4to, 
with a vol. of plates, Edinburgh, 1822, that some species nearly allied to 
the T. pastinaca are common, not only in the estuary, but very far removed 
from the sea. ‘* For I have seen them (Raia fluviatilis of H.) at Kanpur, 
more than a thousand miles above the extent of the tide,” P. 1. 

+ After speaking of the appendages at the base of the tail, he says, 
“ Accompanying this truly masculine distinction, are series of large re- 
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22. Rata. Ray or skate. Disc rhomboidal. There 


are several species natives of Britain. 


clined hooked spines, never to be found on the other sex, and which begin 
to shew themselves early in all the species hitherto examined; these are 
placed in four distinct series, one on each shoulder or fore-part of the 
wing or pectoral fin, and one on each angle of the wing, These spines 
are complete hooks resembling those used for fishing, and lie with 
their points reclined inwards in two or three, and sometimes four parallel 
lines, but the number of rows, and the number in each row, depends on 
age; for in very young specimens, I have noticed only four or five spines in 
a single row. For what purpose this formidable armoury is given exclu- 
sively to the males, is not known ; but as the hooks are extremely sharp, and 
lie partly concealed, with their points a trifle reflected, the fishermen’s hands 
are frequently lacerated by incautiously handling the fish, These formidable 
spines, peculiar to the masculine gender, have occasionally been fixed on as 
a specific character ; and as it does not appear to be generally known that 
it is only a sexual distinction, it has been thought proper to notice it for the 
advantage of others who may be pursuing the same track. There is another 
circumstance, which perhaps, in the discrimination of species, requires more 
attention than usual ; that is, the teeth of both sexes of each species. The 
necessity of this is particularly evinced by the great difference observable in 
the teeth of the two sexes of the thornback, Raza clavata. 

‘¢ In search of both sexes of this species, I was naturally led by the usu- 
ally described essential character of the teeth being blunt, and I was not a 
little surprised when, amongst several hundreds examined, not one male 
could be found ; but I noticed a ray, not unfrequently taken with the thorn- 
back, that was in every other respect similar, except that the wings were 
generally not so rough, and sometimes quite smooth about the middle. A 
variety also of this fish had an oblong dusky spot, surrounded with white, in 
the middle of each wing. The teeth of these fishes were not above half the 
size of those of the female thornback, and, except a few of the outer series 
on the lips, were sharp pointed. For a long time I was puzzled to discover 
to what species of raia these belonged, till, after an examination of a great 
number, I began to be as much surprised at not finding a female amongst 
such a quantity of these, as I was at not finding a male amongst those with 
blunt teeth. These circumstances naturally induced me to conclude, that 
the sexes of clavata had not been accurately defined, and that the leading 
character of blunt teeth might have been drawn from the female only- The 
fishermen had not noticed the distinction of the teeth in these fishes, and 
had considered all of them to be thornbacks. After much attention to the 
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(2). Gill openings, one on each side. 

23. Cuim#ra. Snout simply conical. C. monstrosa. 

24. Cattoruyncus. Snout ending in a fleshy hoe- 
shaped process. C. antarcticus. 

At the conclusion of this account of the cartilaginous 
fishes with fixed branchize, it appears expedient to direct 
the attention of the reader to the Sea-snake which was cast 
ashore on Stronsa, one of the islands of Orkney, in Septem- 
ber 1808. The anatomical characters, furnished by the 
mutilated fragments which were sent to the Wernerian So- 
ciety, seem to point out a connection with the genus Squa- 
lus. But the articulated fins on the sides, the form of the 
dorsal fin, and the lengthened neck, if the accounts of those 
who saw the animal can be confided in, prove the pro- 
priety of the new genus constituted for its reception, and 
termed Halsydrus, or Sea-snake. Scots. Mag. 1809, p. 7. 
—The structure of the vertebra of this animal has been 
explained with great precision by that celebrated anatomist 
Dr Barctay, and figures of some of the parts have been 
published from the accurate drawings of Mr Syme. These, 
and the various descriptions of the animal sent from Ork- 
ney, have been given to the world in the first volume of 
the Memoirs of the Wernerian Natural History Society 
of Edinburgh. 

2d Subdivision. 

Branchiz free. This group includes the sturgeons, 
which have gills like the remaining genera. 


subject, and after having offered a premium for a male thornback with blunt 
teeth, an intelligent fisherman assured me, he had examined a vast number 
since I pointed out the distinction of the teeth, and that he could not find 
one instance of a male with blunt teeth, nor a female with sharp teeth. It 
may therefore be fairly inferred, that the sexes of the thornback actually dif- 
fer in this particular, and that the male has probably been described as a 
different species, but under what title, it is difficult to ascertain, unless it be 
Raja fullonica of some authors.”—Mem. Wern. Soe. vol. ii. p. 414. 
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24, ACCIPENSER. Snout obtusely conical. A. stwrio. 
25. Sparutaria. Snout laterally enlarged. S. vulga- 
ris. 


ORDER II. 
Ossrous FIsHEs. 


Tue bones of the fishes of this order possess a greater 
degree of hardness than the cartilagmous kinds, and the 
earthy matter is obviously arranged in a fibrous form. The 
articulations are more distinct. The bones of the head are 
divided by sutures. The gills are always free. 

Ast Subdivision. 

Jaws imperfect. 

This includes the Plectognathes of Cuvier. The bones 
are comparatively soit. The intermaxillary bones form 
the jaw, to which the maxillary bone is firmly fixed. The 
palatine bones are fixed to the cranium by a suture. These 
conditions restrain all relative motion among the bones. 
The ribs are imperfect. There are no ventral fins. Intes- 
tinal canal large, without cceca. 

1st Tribe. 

Jaws exposed and covered with ivory. 

The jaws are here formed to act like the beak of a bird. 

There are no true teeth, but the jaws being produced 
and hooked, supply their place. Gill-flap, with six rays. 

a. Body capable of being inflated at pleasure. The in- 
flation is produced by air sent from the gills, into a sac 
formed of a duplicature of the peritoneum, and from thence 
into the abdomen. The inflation aids the animal in rising 
in the water, and as the abdomen is covered with spines, it 
brings these organs of defence into a more favourable posi- 
tion for resistance. The air-bag has two lobes. The gills 
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are peculiar in being only three in number on each side. 
Nostrils with double feelers. Body tapering behind. 

26. Dropon. Beak above and below single. D. atinga. 

27. Trrraopon. Beak above and below double, in 
consequence of a suture. 7". stellatus. 

B. Body incapable of being inflated. No tail, the body 
terminating abruptly, as if part had been cut off. Body 
smooth. 

28. OrrHacoriscus. Beak single. No airbag. The 
ductus communis choledocus opens into the stomach. 0. 
Mola and truncata. 

2d Tribe. 

Jaws covered, and supporting ordinary teeth. The 
snout is produced from the eyes, and terminates in a small 
mouth, armed with a few distinct teeth on each side. Skin 
rough, or defended by large scales or plates. 

29. Baxistes. Body scaly. The first dorsal fin con- 
sisting of one or more moveable serrated spines, the mouth 
has a single row of eight teeth in each jaw. M. Cuvier 
distributes the species into four subgenera. 1. Balistes 
(B. capriscus). 2. Monacanthis (B. chinensis). 3. Aleu- 
teres (B. monoceres). 4. Triacanthes (B. biaculeatus). 

30. Ostracton. Body covered with regular fixed osse- 
ous plates. The vertebree are ossified. The jaws have 
ten or twelve teeth. O. T'riqueter, the French-fish. Bloch. 
tab. 130. 

2d Subdivision. 

Jaws perfect. 

In this group, the maxillary and palatine bones, from 
their developement and articulation, enjoy separate motion, 
giving to the mouth a greater or less degree of facility in 
arranging its form. 
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Ist Tribe. 

Gills in the form of tufts, disposed in pairs along the 
gill arches. 

This tribe constitutes the Lophobranches of Cuvier. 
The gill-flap is large, but the opening is very small. The 
body is angular, with a coat of mail. Air-bag large. Intes- 
tines without cceca. 

A. Mouth terminal. 

The snout is much produced, and the aperture of the 
mouth is subvertical. 

(1). No ventral fins. 

31. Synenatuus. Pipe-fish. Body little tapering and 
the angles plain. The species of this genus have never 
been determined in a satisfactory manner. Even the Bn- 
tish species are in confusion. There are eight species de- 
scribed, and some varieties; but it is probable that the 
characters of the sexes have been hastily considered as 
marks of distinct species. . It appears from many observa- 
tions, that the species of this genus belong to the ovovivi- 
parous division of fishes. 

32. Hirrocamrus. ‘Tail more slender than the body. 
The angles elevated into spinous ridges. H. vulgaris 
(Syngnathus hippocampus, L1n.). 

(2). With ventral fins. 

33. SoLENostromus. Ventral fins united along with the 
body into an apron, probably connected with the reproduc- 
tive system. §. paradoxa. 

B. Mouth under the snout. 

34. Prcasus. Snout depressed. Ventrals large. P. 
draconis. Bloch. p. 109., f. 1. 

2d. Tribe. 


Gills disposed on the arches in continuous pectinated 
ridges. 
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A. MALACOPTERYGIOUS FISHES. 

The fins are supported by cartilaginous articulated rays. 
M. Cuvier distributes the genera of this division into ab- 
dominal, thoracic (Swbrachiens), and apodal ; the two first 
possessing ventral fins, which are wanting in the last. 

(1). Ventral fins abdominal. 

a. Upper jaw formed by the intermaxillary and maxillary 
bones. The intermaxillary bones are sessile. ‘The maxil- 
lary form a considerable portion of the sides of the mouth, 
and support teeth when these are present. 

(aa). Two dorsal fins, the posterior one fleshy or des- 
titute of rays. 

35. Satmo. ‘This genus contains many species, which, 
by various naturalists, have been distributed into different 
genera, from the number of the rays of the gill flap, the 
condition of the teeth, and the size of the mouth. More 
recently, M. Cuvrer has taken into consideration the con- 
ditions of the bones of the face. These, however, furnish 
characters which are destitute of precision. The following 
subgenera are enumerated by Cuvier. 1. Salmo (S. sa- 
lar). 2. Osmerus (S. eperlanus). 3. Coregonus (S. thy- 
mallus). 4. Argentina (A. sphyrena, Lin.). 5. Characi- 
nus (8. argentinus, Gm.) 6. Curimates (S. edentulus, 
Biocu). 7. Anostomus (S. anostomus). 8. Serrosalmus 
(S. rhombeus). 9. Tetragonopterus (T. argenteus, Ar- 
TEDI). 10. Myletes (Cyprinus dentex of Liy.). 11. Hy- 
drocynus (S. faleulus, Bu.). 12. Citharinus CS. niloticus). 
13. Scopelus (S. crocodilus, Risso). 14. Aulopus (S. 7- 
lamentosus). 15. Gasteropelicus (G. sternicola, Hatchet- 
belly, Buocn. Tab. 97.). 16. Sternoptrix (8. draphana). 

(zB). One dorsal fin. In this group, M. Cuvier enu- 
merates the eight following principal genera. 

36. Ciurra. Herring. | Gill-flap with about eight 
rays. Intermaxillaries narrow and short. Maxillaries tri- 
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trusile. Belly compressed and denticulated. The follow- 
ing subgenera have been indicated: 1. Clupea (C. Ha- 
rengus *), 2. Megalops (C. cyprinoides). 3. Engraulis 
(C. encrasicolus). 4. Mystus (C. atherinoides). 5. Gna- 
thobolus (G. mucronatus). 6. Pristigaster, Cuvier. 7. 
Notopterus (Gymnotus notopierus of Patias). 

37. Exors. About thirty rays in the gill-flap. Belly 
not denticulated. A strong spine on the dorsal and ven- 
tral edges of the tail. EE. sawrus. 

38. Currocentrus. The two middle teeth above and 
all below much produced. Above each pectoral fin a long 
pointed scale. Belly sharp. C. vulgaris. 

39. Enyrurinus. Head without scales, hard. Dorsal 
and ventral fins opposite. ‘Teeth irregularly large.  Gill- 
flap of five rays. E. malabaricus. 

40. Amta. Like the preceding, but with twelve flat 
rays in the gill-flap. A calva. 

4]. Supts. Dorsal and anal fins opposite. Two species 
ate known. 

42. Leptsosreus. Body covered with osseous scales. 
Gills united at the throat, and the gill-flap with three rays. 
L. osseus. 

43. Potyrtervs. Gill-flap with one ray. Body with 
osseous scales. P. bichir. 

b. Upper jaw formed by the intermaxillaries. - The max- 
illaries are without teeth, and concealed in the lips. M. 
Cuvier divides this group into three families. The first, 
represented by the pike and carp, is indicated by the pre- 
sence of scales, while in the two last the skin is either naked, 
or furnished with osseous plates. 

Esocipa#. Furnished with strong teeth 


* A figure of Clupea alosa or Shad, is given in Plate III. f. 1: 
VOL, Il. Bb 
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44, Esox. Pectoral fins of the ordinary size. M. Cu- 
vier has given indications of the following sub-genera : 
1. Esox (2. lucius). 2. Galaxias (E. truttaceus). 3. Mi- 
crostoma (M. vulgaris, the Serpe microstome of Risso). 
4. Stomias (E£. boa). 5. Chauliodus (E. stomias). 6. 
Salanx (one new species, Cuv.). 7% Belone (£. belone). 
8. Scomberesox (2. sawrus). 9. Hemiramphus (EF. bra- 
siliensis). 

45. Exocetus. Pectoral fins greatly developed, and 
fitted for temporary flight. E. volitans. 

46. Mormyrvus. Snout produced, mouth small. Gill- 
flap hid. M. anguilloides. 

Cyprinip#. Jaws and teeth feeble. The plates of the 
pharynx thickly set with teeth. Stomach destitute of a 
pouch, and the intestines without ceeca. 

47. Cyprinus. Mouth small, jaws, tongue and palate 
without teeth. The gill-flap with three rays. The fol- 
lowing subgenera have been indicated by Cuvier: 1. 
Cyprinus (C. carpio). 2. Barbus (C. barbus). 3. Gobio 
(C. gobio). 4. Tinea (C. tinca). 5. Cirrhmes (C. cir- 
rhosus). 6. Abramis (C. brama). 7. Labeo (C. niloticus). 
8. Leuciscus (C. leuciscus). 9. Gonorhynchus (C. gono- 
rhynchus). 

48. Goxitts. Lips fleshy, and fit to act as a sucker. 
Air-bag contained in an osseous case. G. barbatula. 

49. Anasters. Iris double, ovoviviparous. A. tetroph- 
thalmus. 


50. Pocritra. Three rays in the gill-flap. P. vivi- 
para. 

51. Lestas. Five rays in the gill-flap. L. pacifica. 

52. Cyprinopon. Four rays in the gill-flap. C. va- 
riegatus. 

Situripz. The maxillaries are greatly reduced or 
lengthened into filaments. 
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53. Sinurus. Skin naked. Dorsal fin radiated. The 
following subgenera are indicated by Cuvier : 1. Silurus 
(S. glanis). 2. Mystus (S. mystus). 3. Synodontis (S. 
clarias). 4. Pimelodes (8. nodosus). 5. Bagrus (S. bagye). 
6. Ageneirosus (S. militaris). 7. Doras (S. costatus) 
8. Heterobranchus’ (S. anguillaris).. 9. Plotosus. (Platys- 
tachus anguillaris of Buocu.). 10. Callichtys (S. cad- 
lichtys). 

54. Mataprerunus. One fleshy dorsal fin placed near 
the tail. With elecrical organs. S. electricus, Lin. 

55. Puarystacus. Bones of the operculum ossified and 
fixed. Stlurus asprido, L. 

56. Lorrcar1a. Mouth with a ventral aspect. Body 
mailed. 1. Hypostomus (L. plecostomus). 2. Loricaria 
(L. cataphracta). 

(2). Ventral fins thoracic or jugular. . 

a. Sides of the body similar. An eye on each side. 

(aa.) Furnished with a sucker. 

(I.) Sucker thoracic. 

57. Lepapocaster. Sucker double. ZL. ocellatus and 
bimaculatus of Donovan *, are natives of Britain. 

58. Cyctorrerus. Sucker single. This genus has 
been subdivided into, 1. Cyclopterus, having the body fur- 
nished with ridges of tubercles, as C. dumpus; and, 2. Le- 
paris, having the body smooth, as L. vulgaris and Mon- 
tags. 

(II.) Sucker coronal. 

59. Ecuenets. Sucker in the form of an oval disc on 
the head, with transverse folds. . remora. 


““ The Natural History of British Fishes,” 5 vols. 8vo. London, 1808, 
The figures are in general accurate, 
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(ss.) Destitute of a sucker. 

(I.) Head covered with naked skin or minute scales. 

60. Gapus. The ventral fins are jugular and pointed. 
Gill-flap of seven rays. This extensive genus has been 
subdivided into, 1. Morrhua (G. morrhua), 2. Merglan- 
gus (G. merlangus), 3. Merluccius (G. merluccius), 
‘Lotus (G. lota), 5. Gadus (G. mustela’, 6. Brosma (G. 
brosme), ‘7. Phycis (Blennius phycis), 8. Batrachoides 
(G. raninus, MvLuer). 

(II.) Head covered with hard scales. |'The scales of the 
head in the two first genera are irregular, while on the third 
they are in the form of polygonal plates, similar to those 
on the head of serpents. 

61. Lerrpoterrus. The ventral fins jugular. The ~ 
suborbitar and nasal bones united to form a snout, under 
which the upper jaw still executes its motions. L. trachy- 
rhinchus of Risso *. 

62. Macrourus. Ventral fins thoracic. Under lip 
bearded. M. rupestres of Buocn., t. 177. 

63. OpnicrrHatus. Head depressed. Gill-flap with 
five rays. O. punctatus. 

6. Sides dissimilar. One side, in some the right, and in 
others the left, represents the back, and another the belly, 
on the latter of which they rest. ‘The eyes are on the dor- 
sal side. - 

64. Prevronectrs. With pectoral fins. This genus 
imcludes, 1. Pleuronectes (P. platessa), 2. Hippoglossus) 
(R. hippoglossus), 3 Rhombus nbs maximus), 4. Solea 
(P. solea). 


* “¢ Ichthyologie de Nice,” Paris, 1810, p. 197. tab. vii. f. 21. 
+ A figure of Rhombus punctatus, from a Scottish specimen, is given in 
Plate III. f. 2. 
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65. Acurrus. Destitute of pectoral fins. Plewronectes 
achirus. 

(3). Ventral fins wanting. Apodal. 

a. Gill opening small, and the gill cover concealed by 
the skin. 

(aa.) With dorsal fins. 

66. Murana. In this great natural group the follow- — 
ing subgenera have been indicated: 1. Anguilla (M. an- 
guilla). 2. Conger (M. conger). 3. Ophisurus (M. ser- 
pens). 4. Murena (M. helena). 5. Sphagebranchus (S. 
amberbis). 6. Apterichtes (MW. ceca). ‘7. Synbranchus 
(S. marmoratus). 8. Alabes, Cuv. In these subgenera 
many important characters, for their methodical distri- 
bution, present themselves to those who have access to 
specimens or figures of the different species. In the An- 
guilla the pectoral fins are large, in the Murena they 
are wanting. In some the anal and dorsal fins are oblite- 
rated. In the Anguilla, the gill openings are lateral; in 
Sphagebranchus they are jugular, and in Synbranchus and 
Alabes, they are jugular and united. 

67. LerrocerHatus. Body compressed like a ribband. 
L. Morrisii*. 

(es). No dorsal fin. 

68. Gymnotus. Anus placed anteriorly, and the anal 
fin extending along the greater part of the belly. 1. Gy- 
mnotus (G. éelectricus). 2. Carapus (G. macrourus). 3. 
Sternarchus (G. albifrons). 

6. Gill opening and gill-lid apparent, and of the ordi- 
nary form. Articulated rays of the dorsal fin simple. 

69. Orurtpium. Anal, dorsal, and caudal fins united. 


* Wern, Mem. ii. p. 436, tab. xxii. f. I. 
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Tail pointed. O. barbatum and imberbe ave British spe- 
cles. 

70. AmmopytTeEs. Anal, dorsal, and caudal fins separat- 
ed. A. tobianus. 

sp. ACONTHROPTERYGIOUS FisHEs. 

The fishes of this division have the first rays of the dor- 
sal, ventral, and anal fins, supported by simple spmous rays. 
In some cases, the rays of the first dorsal fin are naked. 
The genera are numerous, and exhibit so many points of 
resemblance, that it has hitherto been found impracticable 
to assign distinct limits to each. M. Cuvier has endea- 
voured to distribute them into different familes and tribes ; 
but, in this case, he has not reached his ordinary degree of 
success. It would have been more advantageous to the 
progress of ichthyology, had definite artificial divisions been 
formed, rather than what are termed natural . groups, 
which consist of genera brought together, before the links 
which connect them have been determined. But, as no 
methodical distribution having higher claims has been 
offered, we shall here give a very brief outline of its di- 
visions. 

I. Tenioidz. Body lengthened and much compress- 
ed, with a dorsal fin along the whole back. 

a. Snout short. Maxillaries distinct. 

71. Ceroxta. Caudal fin distinct. C. rubescens. 

72. Lornores. Body pointed behind.  L. lepedianus. 

73. Reca.ecus. Body pointed behind. The rays of 
the ventral fins separate and produced. R. Hazwkenii has 
been found in Cornwall. 

74. Gymnetrus. Pectoral fins very small. Upper jaw 

_very extensile. (G. cepedianus). 

75. Tracuyrrerus. Dhistinct caudal fins. Rays of the 
dorsal fin round, and the first ones denticulated. Cepola 
trachyptera. Gm. 
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76. Gymnogaster. No ventral or anal fins. G. arcti- 
cus. 

6. Snout pointed. Gape wide. 

77. Tricuturus. Skin with indistinct scales. No cau- 
dal fin nor filiform termination. 7’. lepturus. Bloch. tab. 
158. 

78. Lepipopus. Caudal fin distinct. JL. tetradens. 

79. Sryternorus. Tail ending in a long filament. 5S. 
chordatus. 

II. Gobioide. Dorsal fins slender and flexible. In- 
testine equal, large, and without cceca. No air-bag. 

80. Biennius. Ventral fins jugular, and consisting of 
two rays. Body lengthened compressed: The following 
subgenera have been instituted : 1. Blennius (B. Galerita). 
2. Pholis (B. pholis). 3. Salarias (S. quadripennis). 4. 
Clinus (B. mustelaris). 5. Murenoides (B. gunnellus). 6. 
Ophistognathes (O. Sonnerati). 

81. Anarruicas. No ventral fins. 4. /upus. 

82. Gosivus. Ventral fin, thoracic, and united like a 
funnel, by some, erroneously considered as a sucker. 1]. 
Gobius (G. niger). 2. Gobioides (G. lanceolatus). 3. 
Tenioides (G. Schlosseri). 4. Periophthalmus (G. Koehl- 
reulert). 5. Eleotris (G. Pisonis). 

83. Siruaco. Two dorsal fins, the first high. Snout 
produced. Head scaly. Gill-lid spinous. 4S. acuta. 

84. Catiionymus. Gill-openings reduced to a small 
hole on each side of the neck. Ventrals, jugular, and larger 
than the pectorals. 1. Callionoymus (C. dracunculus). 2. 
Trichonotus (7'. setigerus). 3. Comephorus (C. Baical- 
ensis). 

III. Labroide. Body oblong, scaly. One dorsal fin 
anteriorly, with strong spines, and terminal filaments. Lips 
fleshy. Three toothed pharyngian plates; two above and 
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one below. Stomach simple, with two or without cceca. 
A large air-bag. 

85. Larrus. Lips double, one supported by the jaws, 
the other by the suborbitars. Gill-flap with five rays. 1. 
Labrus (L. vetula). 2. Sulis (L. Julis). 3. Crenilabrus 
(Lutjanus rupestris of Buocu.). 4. Coricus (L. virescens). 
5. Cheilinus (Sparus faciatus of Buocn.). 6. Epibolus 
(Sparus insidiatos). 9. Gomphosus (G. coeruleus). 

86. Novacuta. Body descending suddenly towards 
the mouth. Coryphena novacula. 

87. Curomis, Teeth minute. Vertical fins with fila- 
ments. Sparis chromis. 

88. Scarus. Intermaxillary and premandibular bones 
convex, rounded, with teeth-like scales on the margin, with 
young ones for future use. §. Abildgaardi. 

89. Lasrax of Pallas. Several rows of pores like so 
many lateral lines. 

IV. Spinous portion of the dorsal fin capable of being 
depressed into a groove, between the scales, on each side 
at the base. Intestines large, with coeca, A large air- 
bag. 

a. Sparoide. Dorsal fin single. 

90. Smarts. Jaws protrusile. Teeth fine. Sparus menu. 

91. Boors. Jaws with a single row of cutting teeth. 
Sparus salpa. 

92. Sparus. Teeth on the sides round, with flat sum- 
mits. Jaws nearly fixed. 1. Sargus (S. Sargus). 2. 
Sparus (S. awrata). 3. Pagrus (S. pagrus). 

The remaining genera form two groups. 

(A.) Gape wide. Front-teeth hooked, with thick set 
fine ones behind. The genera are divided chiefly from the 
characters furnished by the gill-lid. 

93. Drentex. Gill-lid without spines or notches. Spa- 
rus dentex. 
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94. Lursanus. L. Lutjanus of Brocu. From this 
genus having the opercle plain and the preopercle denticu- 
lated, there have been separated the following genera: 1. 
Diacope (Holocentrus bengalensis). 2. Cirrhites (C. ta- 
cheté of LacvrEDE). 

95. Boptanus. Preopercle plain, and the opercle spin- 
ous. B. guttatus. 

96. SErranus. Preopercle denticulated, and the oper- 
cle spmous. Holocentrus gigas. 

97. Precrropoma. Base of the preopercle, with spines 
directed anteriorly. Holocentrus calcarifer. 

(B.) Teeth thick set and fine. 

98. Canruarus. Mouth narrow, teeth in bands. Spa- 
rus cantharus. 'The following genera have likewise been 
instituted in this group: 99. Cicuxa (C-. ocellaris). 100. 
Pristoroma (Lutjanus hasta). 101. Scororis. (New sp. 
Cuv.). 102. Diacramna (Anthias diagramma of Biocn). 
103. CuerLopacryta (C. fasciata). 104. Microrrera (M. 
Dolomieu). 105. Gramistes (G. orientalis). 106. Prra- 
cANTHEs (P. macrophthalmus). 107. Potyprion (P.ameri- 
canus). 108. Herocentrus (4. sago). 109. Acerina 
(Perca cernua). 110. Sretyirer (Bodianus  stellifer). 
111. Scorrana. This genus has been subdivided into, 
1. Scorpzena (S. porcus), 2. Synanceia (S. horrida), 3. 
Pterea (S. volitans), 4. Teenianotus (7. triacanthus). 

b. Percaide. Dorsal fins separate. 

(A.) Head without armature. Dorsal fins widely sepa- 
rated. The following genera belong to this group: 112. 
ATHERINA (4. hepsetus). 118. SpHyrana (Hsow sphy- 
rena). 114, Paraueris (Coregonus paralepis of Risso, 
- MS.). 115. Murius (CW. barbaius). 116. Pomaromus 
(P. teliscopus, Risso, Ich. p. 301, Tab. rx. f. 31.), 117. 
Muveun (M. cephalus). 
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(B.) Head armed with spines. . 

118. Perca. Gape wide. Ventrals thoracic. 1. Perca 
( fluviatilis). 2. Centropomus (P. nilotica). 8. Enoplo- 
sus (Chetodon armatus). 4. Prochilus (Sciena macro- 
lepidota). 5. Lucioperca (L. vulgaris). 6. Terapon 
(Hocentrus servus). 7%. Apogon (Mullus imberbis). 

119. Scrzna. Nasal and suborbitar bones swollen and 
cavernous. 1. Cingla (Perca zingel). 2. Umbrina (S. 
cirrhosa). 3. Lonchurus L. barbatus). 4. Scieena (S. 
umbra). 

The following genera likewise belong to this group: 
120. Pogonias (P. fasciatus). 121. Otolithes (Johnius 
ruber). 122. Ancylodon (Lonchurus ancylodon). 123. 
Percis (Sctena cylindrica). 124. Trachinus (7". draco). 

c. Head armed with a coat of mail, by the extension and 
hardness of the suborbitar bones. 

125. Uranoscorus. Head nearly cubical, and the 
eyes with a dorsal aspect. U. scaber. 

126. Tricta. This genus has been subdivided. — 1. 
Trigla (J. hirundo). 2. Peristedion (7. cataphracta). 
3. Dactylopterus (7". volitans). 4. Cephalacanthus (Gas- 
terosteus spinarila). 

The following genera belong to this group: 127. Mo- 
NocENTRIs (MV. carinata). 128. Cortus. 1. Cottus (C. 
gobio). 2. Aspidophorus (Cottus cataphractus). 3. Pla- 
tycephalus (P. spalula). 

d. Skin smooth, bones soft, and the pectoral fins sup- 
ported on stalks. Gill openings small behind the pectorals. 

129. Lopuivs. 1. Lophius (L. Piscatorws). 2. An- 
tennarius (L. histrio). 3. Malthe (L. vespertilio). 

(V.) Scomberoide. Scales small, often scarcely percep- 
~ tible, unless at the extremity of the lateral line, where they 
sometimes form a ridge. In other cases, this ridge is form- 
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ed by a protuberance of the skin, supported by the trans- 
verse processes. 

a. Two dorsal fins, the first undivided. 

130. ScomseR. Ridge on each side the tail. Anal and 
second dorsal fins subdivided. 1. Scomber (8. scombrus). 
2. Thynnus (S. thynnus). 3. Orcynus (S. germon). 4. 
Caranx (S. trachurus). 5. Citula (New sp. Cuvier). 
6. Seriola (Caranaz Dumerili). ‘7. Nomeus (Gobius .gro- 
novit). 

131. Vomer. Body compressed. Front truncated. 
Teeth small. 1. Selene (S. argentea). 2. Gallus (Zeus 
gallus). 8. Argyreiosus (Zeus vomer). 4. Vomer (V. 
Brownit). M. Cuvier adds to this tribe, with doubt, the 
Tetrago nurus of Risso, Ich. p. 347. t. x. f. 37. 

b. Separate spines in place of the first dorsal fin. 

132. RuyncHogppELLa. Body lengthened. No ventral 
fins. &. orientalis. 

133. GastErostEus. With ventral fins. 1. Gasteros- 
teus (G. aculeatus). 2. Spinachia (G. spinachia). 3. 
Centronotus (G. ductor). 4. Lichia (Scomber arnia, 
Brocu.). 5. Blepharis (Zeus ciliaris). 

c. One dorsal fin. Teeth thick set. 

134. Zeus. Body oval, compressed, jaws protrusile. 
Teeth fine. 1. Zeus (Z. faber). 2. Equula (Zeus insi- 
diator). 3. Mene (Z. maculatus). 

The following genera likewise belong to this group : 
135. Arrorus (Brama atropus). 136. 'Tracnicntruys 
(7. australis). 137. Lampris (Zeus Luna). 138. 1. 
Ziphias (Z. gladius). 2. Istiophorus (Scomber gladius). 
139. Coryrenena, 1. Centrolopus (C. niger). 2. Oligo- 
podis (O. afer). 3. Corypheena (C. hippurus). 4. Ptera- 
chs (Coryphena velifera). 


d. One dorsal fin. Teeth cutting, in a single row. This 
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includes the following genera: 140. AmPHAcANTHUS 
(Scarus siganus). 141. Turutis (7. hepatus). 142. 
Naseus (chetodon unicornis). 

VI. Scaly finned. The soft anal and dorsal fins are fre- 
quently much concealed by the scales. The intestines are 
long, and the coeca numerous. 

a. Teeth like bristles, or shorter and thick set. The 
following genera may here be enumerated: 143. Cucero- 
pon (C. striatus). 144, Pserrus (P. falciformis). 145. 
OspHronemus (O. olfax). 146. Toxotrs (Labrus jacu- 
lator). 147. Kurtus (K. indicus). 148. Anazas (Perca 
scandens). 149. Cxsio (C. coerulescens). 150. Brama 
(Sparus Raii). ; 

b. Teeth hike hair ina single row. 151. Stromateus 
(S. niger). 152. Fratora (S. fiatola). 153. Suserrnus 
(Seserinus of Ronp.) 154. Primeterrerus (P. Boscii). 
155. Puectroruyncuus (P. chetonoide of LacErEDE). 
156. Grypuisopon (Chatodon maculatus). 157. Poma- 
centTRUS (Chatodon aruanus). 158. Ampuriprion (A. 
ephippium). 159. Premnas (Chetodon biaculeatus). 

c. The two dorsal fins in this group have less of the thick 
covering of the scales, than in the former ones. 160. 
Trmnopon (One species, Cuv.) 161. Eques (E. Ameri- 
canus), 162. Potynemus (P. paradiscus). 

VIT. Mouth flute-shaped. 

The tubular mouth 1s produced by the elongation of the 
ethmoid, vomer, preopercles, interopercles, pterygoid and 
tympanal bones, at the extremity of which the intermax- 
illaries, palatines, maxillaries and mandibularies are placed. 

163. FistrunariaA. Body cylindrical. 1. Fistularia 
(F. tabacaria). 2. Aulostomus (F. chinensis). 

164. Crenrriscus. Body oval and compressed. 1. Cen- 
triscus (C. scolopax). 2. Amphisile (C. scutatus). 
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Various methods have been practised in the preservation 
of fishes fora museum. The simplest method consists in 
dividing the fish vertically and longitudinally, taking care to 
preserve, attached to one side, the anal, dorsal, and caudal 
fins. From this side the flesh is then to be scraped off, the 
bones of the head reduced in size, the base of the fins 
made thinner, and the specimen stretched out on paste- 
board and dried. By this process a lateral view of the fish 
is preserved ; and if the fins and gill-flap are cautiously 
spread out, the specimen will furnish sufficient marks for 
recognising the species. A collection of such fishes may be 
kept in a portfolio, similar to an herbarium. 

Many species may be well preserved, by extracting the 
contents of the body at the mouth, or skinning the fish, 
with the skin entire from the mouth towards the tail, in 
the same way as eels are prepared for cooking. Let the skin 
be restored to its former position, fill the whole with fine 
sand, and having spread out the fins, let it be dried with 
care. Almost all wide-mouthed, cylindrical. or tapering 
fishes may be preserved in this manner. Some recommend 
filling the skin with plaster of Paris, while others employ 
cotton. Preserved fishes are usually covered with a coat 
of varnish, to restore in part the original lustre. But by no 
means of this sort can we retain many of the brilliant colours 
which the animals of this class possess when alive; and even 
the form of some of the soft parts cannot be preserved. 
Hence fishes are in general preserved. in bottles of spirits 
of wine. In this way, it is true, they take up much room, 
but they can be subjected to examination at pleasure, and 
all their characters satisfactorily exhibited, except those de. 
pending on colour. 
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If. 
INVERTEBRATA. 


Invertebral Animals. 


CHARACTERS.—ANIMALS DESTITUTE OF A SKULL AND VER= 
TEBRAL COLUMN, FOR THE PROTECTION OF THE BRAIN 
AND SPINAL MARROW. 


The invertebral animals have few characters of a posi- 
tive kind, which they possess in common. The skin 
consists only of a corium and cuticle, both of which, ac- 
cording to circumstances, are furnished with appendices, in 
the form of shells, crusts, scales, or hairs. These gene- 
rally supply the place of the osseous system, serving as a 
protection to the viscera, and as supports to the muscles. 
The blood, in those cases where a circulating fluid can be 
detected, is usually of a white or grey colour, seldom in- 
clining to red. When there are both systemic and pulmo- 
nic ventricles, they are not united, as in the vertebral ani- 
mals. With the exception of the genuine viviparous mode 
of reproduction, the invertebral animals exhibit all the 
other modifications of that function. 

In attempting the division of invertebral animals into 
subordinate groups, the condition of the nervous system 
furnishes characters of importance. In one extensive class, 
which, from the starry form of the species, has been termed 
Rapiata, the nervous matter appears to be disseminated 
among the different organs, and never appears in the form 
of a brain, with its connected filaments. In another class, 
equally extensive, and which, with propriety, may be deno- 
minated GaNneLtaTa, the brain appears in the form of a 
collar, surrounding the gullet, near its entrance into the sto- 
mach, and sending out filaments, which, in their course, ex- 
pand into ganglia. 
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i: 
GANGLIATA. 


In this group are included the classes Annulosa and 
Mollusca. ‘The essential characters, by which these two 
classes may be distinguished, depend on the condition of 
the nervous filaments proceeding from the brain, the prin- 
cipal of which, in the former, constitute a knotted cord pro- 
ceeding to the extremity, while, in the latter, they separate 
irregularly. ' 

Independent of this internal character, molluscous ani- 
mals are distinguished from those of the annulose division, 
by the absence of articulated feet, or the cuticular processes 
which supply their place, and by the body not being di- 


vided into joints or rings. 
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Brain surrounding the gullet, and sending out nervous 
filaments which separate irregularly. 

Molluscous animals exhibit very remarkable differences, 
both in their form and in the number and position of their 
external members. Neither head nor foot can be observed in 
some, the principal organs being enclosed in a bag pierced 
with apertures for the entrance of the food, and egress of 
the excrementitious matter. In others, with an exterior 
still remarkably simple, cuticular elongations, termed Ten- 
tacula, surround the mouth, and a foot, or instrument of 
motion, may likewise be perceived. This last organ is in 
some free at one extremity, in others attached to the body 
throughout its whole length. In many species there is a 
head, not, however, analogous to that member in the ver- 
tebral animals, and containing the brain and organs of the 
senses, but distinguished merely as the anterior extremity of 
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the body, separated from the back by a slight groove, and 
containing the mouth and tentacula. 

In many of the animals of this division, the different 
members of the body are in pairs, and are arranged, in re- 
ference to a mesial plane, into right and left. In some, 
part only of the organs respect a mesial plane, other 
parts being single, or in unequal numbers. In other spe- 
cies, the organs, which are not in pairs, are arranged round 
a central axis, and give to the external form a radiated ap- 
pearance. But these characters are exceedingly variable 
and uncertain, as indicating the limits of particular trtbes ; 
since, in different parts of the same animal, modifications of 
all these forms may be readily distinguished. 

The skin of molluscous animals is more simple in its 
structure, than the same organ in the vertebral animals. 
The cuticle is here very distinct ; and, as in other classes, 
it is thick and coarse where much exposed, but thin and 
delicate in its texture, where it lines the internal cavities. 
A mucous web may be detected in the cuttle fish and slug, 
but of great tenuity. The corium is destitute of a villous 
surface ; and on its central aspect it is so intimately united to 
cellular substance, that its fibrous structure can scarcely be 
distinguished. The muscular web, may, in general, be 
readily perceived. Its fibres proceed in various directions, 
according to the kind of motion to be executed, and extend 
er corrugate the skin at pleasure. 

The appendices of the skin in this class of animals ought 
to be carefully studied, as they furnish the most obvious 
marks for distinguishing species, and for constructing divi- 
sions in their systematical arrangement. ‘The appendices 
of the cuticle are few in number, and perhaps ought to be 
considered as limited to hairs. These, in some species, n= 
vest the surface regularly and closely, and may be observed 
on those which live on land, as well as those which reside 
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m water. In some cases the hairs may be considered as 
united, and forming continuous crusts or ridges. These 
hairs, as well as the cuticle, are liable to be worn off, and 
in some places can seldom be perceived, unless in early age. 

The most important appendix to the skin appears to be 
the shell. This part is easily preserved, exhibits fine forms 
and beautiful colours, and has long occupied the attention of 
the conchologist. 'The matter of the shell is secreted by 
the corium, and the form which it assumes is regulated by 
the body of the animal. It is coeval with the existence of 
the animal, and appears previous to the exclusion from the 
ege ; nor can it be dispensed with during the continuance 
of existence. The solid matter of the shell consists of car- 
bonate of lime, united with a small portion of animal mat- 
ter, resembling coagulated albumen, 

The mouth of ne shell is extended by the siphon, of 
fresh layers of the shelly matter to the margin, and its thick- 
ness is increased by a coating on the inner surface. These 
assertions are abundantly confirmed by the observations of 
Reavumur*, whose accurate experiments have greatly contri- 
buted to the elucidation of conchology. Ifa hole be made in 
the shell of a snail, and a piece of skin so glued to the inner 
margin as to cover the opening, the shelly matter will not 
ooze out from the broken margin of the fracture, and. cover 
the outside of the skin, but will form a coatmg on its inner 
surface, thus proving it to have exuded from the body of 
the animal. When a portion of the mouth of the shell of a 
snail is broken off, and a piece of skin glued to the inner 
margin, reflected outwardly, and fixed on the body of 
the shell, the defective part is again supplied, and the mat- 
ter added to the inner surface of the skin, thus leaving the 
interposed substance between the new formed portion anc. 


* Mémoires de |’ Académie des Sciences, 1709. 
VOL. EI. € ¢ 
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the fractured edge. Similar experiments, repeated on a va- 
riety of shells, both univalye and bivalve, by different natu- 
ralists, leave no room to doubt that shells increase in size 
by the juxtaposition of shelly matter from the common inte- 
guments.. 

Each calcareous layer is more or less enveloped in the 
animal matter which we have already stated as being pre- 
sent; so that the different layers of successive growth may, 
by various processes, be distinctly exhibited. If the shell! 
has been exposed for a short time in the fire, the animal mat- 
ter will appear charred, and its black colour, contrasted with 
the white earthy matter, will indicate the arrangement of the 
different strata ; in the same manner as the ivory and enamel 
of a tooth can be distinguished, when subjected to similar 
treatment. The same satisfactory results may be obtamed 
by a different process. If the shell be steeped im weak mu- 
riatic acid, the earthy matter will be dissolved, and the fakes 
of albumen. will remain as the frame-work of the edifice. 

The layers of growth may often be distinguished on the 
surface of the shell, in the form of strize or ridges, more or 
less elevated, but parallel to the margin of the aperture. 
Other inequalities may likewise be observed on the surface, 
at right angles to the layers of growth, such as ridges, 
knobs, and spines. These last derive their origin from the 
mequalities of the skin on which they have been moulded. 

In some univalve shells, the layers of growth, parallel to 
the opening cannot be discerned ; when exposed in the 
fire, there is little darkening of colour; and when dissolved 
in acids, but a feeble trace of animal matter remains. In 
the fire, these shells crack in various directions, but exhibit 
no trace of a scaly structure. By careful management 
with the file, the shell may be separated into a central 
layer contiguous to the skin, and a peripheral layer, both 
similar in structure, though frequently differing in colour. 
The shells exhibiting such characters have been termed 
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Porcellaneous, from their dense structure, aid the fine po- 
lish which their surface presents. The formation of shells 
of this kind must take place in a different manner from 
those of the first kind which we have noticed. 

If we attend to the form of a young shell belonging to 
the genus Cypriea of Linnzus, we may perceive that an 
addition of shelly matter to the margin of the aperture, in 
the manner in which it i8 applied in other shells, would not 
enlarge the cavity, but completely close the aperture. The 
increase of the shell (accompanied with a corresponding in- 
erease of its inhabitant), must take place, therefore, either 
by absorption of the accumulated shelly matter of the mouth, 
and an elongation in the direction of the greatest curvature 
of the shell ; or the old shell must be thrown off, and a new 
one produced, suited to the size of the animal. The former 
supposition has not been entertained, the latter is now gene- 
rally received by naturalists.. The inner coat of such shells 
appears to be a transudation from the body of the animal, 
and the outer one to be laid on the surface by the loose re- 
flected lobes of the cloak. In many other shells, portions 
of matter, more compact than the other parts, may be ob- 
served spread on the pillar, and applied to the margin of 
the mouth by a similar process. Mr Prarr, in support of 
Reavumvr’s opinion, that shells are formed by juxtaposition, 
against the objections of Mr Pourarr *, erroneously consi- 
ders the different sizes of the Cyprese as depending on the 
thickness of the shell increasing according to age, without 
admitting a corresponding increase of the dimensions of the 
contained animal, or cavity for its reception. 

The shells of the first kind which we have noticed, from 
being formed of cones or layers applied to the inner edge of 
the margin, and extending beyond it; have an imbricated 


“ Phil. Trans. vol, liv. p. 43. 
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structure. Those of the second kind, consisting of layers 
regularly superimposed, have consequently a laminated 
structure ; but between the ,two kinds there are numerous 
intermediate links, formed by a combination of the two pro- 
cesses. 

In some cases, the hard parts of the skin are not entitled 
to the appellation of Shell, but may rather be considered as 
Horn. Such are the coverings of the mandibles of the Cut- 
tle-fish, the branchial lid of the Aplysia, and the opercu- 
lum of the Welk. The two last appendices, however, 
though horny in some species are shelly in others. 

The position of the shell, with respect to the constituent 
layers of the integuments, exhibits very remarkable dif- 
ferences. In some it appears instead of a cuticle, or at least 
without an external membrane investing it. In general, 
however, it occurs between the cuticle and the skin; a 
position which mduces Cuvier * to consider it as analogous 
to the mucous web of the vertebral animals. Its intimate con- 
nection with the muscular system of the animal, and the pro- 
tection which it affords, seem adverse to such a conclusion. In 
many species the testaceous substance occurs in folds of the 
corium, or inserted in its substance. In this position it never 
acquires the solid texture which shells exposed, or covered 
only by the cuticle exhibit. Those which are thus con- 
cealed are in general white ; those which are more exposed 
are frequently coloured. The colouring, however, does 
not depend on the direct exposure to the light, as some 
have imagined, for many shells which are destitute of a cu- 
ticle are white, while many of those covered with a dense 
cuticle are finely variegated beneath. 

Between the skin and the shell neither vessels nor nerves 
have been traced; and the manner in which the latter is 


* Lec. d’An. Comp. xiv, 11. 
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fermed, forbids us to expect their existence. Yet the shell 
cannot be considered as dead matter, so long as it remains 
an connection with the living animal. In those animals in 
which the shell is external, there are muscles which connect 
the animal with its internal surface, and the bond of union 
being a substance soluble in water, the muscle can be de- 
tached by maceration. The analogy between shell and 
bone is here obvious, although in the one case the connec- 
tion between the muscle and the bone is permanent, in the 
other, between the muscle and shell, temporary, or frequent- 
ly changed during the life cf the animal. But the vitality 
of the shell, if I may use the expression, is demonstrated, 
from the changes which it undergoes when detached from 
the animal: The plates of animal matter harden: the epi- 
dermis dries, cracks, and falls off; and in many cases the 
colours fade or disappear. We confess ourselves unable to 
point out the means employed by the animal to prevent 
these changes from taking place, by any process similar to 
circulation. 

When the shelly covering consists of two or more pieces, 
they are joined together, as the articulated bones in the high- 
er classes of animals, by ligaments. These, in some cases, 
are of great thickness and strength, and, in consequence of 
their elasticity, assist in the motion of the different parts. 

In the mulluscous animals the skin secretes a viscous, 
adhesive substance, differmg according to the medium in 
which the animal resides, but in all cases calculated to re- 
sist its influence. It is probably owing to the lubricating 
agency of this secretion, that both the cuticle and shell are 
preserved from decomposition. ‘The skin likewise secretes 
the colouring matter by which the shells are variegated. 
The glands from which it proceeds vary much in different 
individuals, and even in the same individual in different 


periods of growth. 
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The characters furnished by the skin and its appendices 
are extensively employed in the systematical arrangement 
of molluscous animals. Nearly all those characters which 
distinguish the species, and many of those on which gene- 
ra are established, are derived from the form of the shell, 
the tentacula, or the colour. This last character, however, 
is one on which little dependence should be placed. 

There is nothing peculiar in the muscular system of this 
_ class of animals. Where the muscles are inserted in the 
skin, as is usually the case, that organ is in some cases 
streugthened by condensed cellular substance, and even ac- 
quires a coriaceous density. 

Molluscous animals preserve themselves in a state of rest, 
chiefly by suction and cementation. The organ which acts 
as a sucker, is in some cases simple, soft, and muscular, as 
the foot of the snail, while in others it is compound, and 
strengthened internally by hard parts, as in the arms of the 
cuttle fish. The force with which some animals adhere is 
very considerable, and is strikingly displayed, for example, 
when we attempt to detach a limpet from the rock. 

The rest, which is maintained by cementation, in some 
cases depends on a glairy secretion, which glues the body 
of the animal to the substance to which it is disposed to be 
attached. By such an expedient, the shells of snails adhere 
to rocks, stones, and plants. It is probable that the bi- 
valve shells of the genus Cyclas, which readily adhere to 
the side of a glass, secure their temporary attachment by 
means of their glutinous cuticle. In other animals threads 
are produced (termed a Byssus) from particular glands, 
and while one extremity is glued to the rock, the other re- 
mains in connection with the animal. But there is an at- 
tachment more durable than any of these, which takes 
place in some shells, they being cemented to rocks or stones 
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by calcareous matter, and retained in the same position dur- 
ing the whole term of their existence. 

The locomotive powers of the mollusca are confined to 
creeping and swimming. The former action is performed 
by alternate contraction and relaxation of the foot, or mus- 
cular expansion, which serves as a sucker, and is analogous 
to the motion of serpents. ‘The motion of swimming is 
executed either by the serpentine undulations of the foot and 
the body, or by the action of tentacula, or expanded _por- 
tions of the integuments. Many species are aided in swim- 
ming, by being able to vary the specific gravity of their 
body at pleasure, and either rise or sink in the water as 
circumstances may require. In some, as the Janthina, 
thereZis a cellular organ peculiarly destined for this pur- 
pose, which may be regarded as in some measure analogous 
to the air-bladder of fishes. In all these exertions their 
progress is proverbially slow. Some bivalve shelis have the 
power of leaping or shifting their position by a sudden 
jerk, produced by shutting the valves rapidly. This is 
strikingly displayed in the common Scallop, and is less per- 
fectly exhibited in the river mussels. In a few instances, 
especially among the slugs, a thread is formed of the vis- 
cous secretion of the skin, by which the animal is enabled 
to suspend itself in the air from the branches of trees. 

Although the progressive motions of molluscous animals 
are comparatively slow, the other muscular actions are exe- 
cuted with ordinary rapidity. ‘The irritability of some 
parts, as the tentacula and branchiz, is so great, that the 
protecting movements are executed almost. instantaneously, 
and the organs are contracted or withdrawn into the body. 
But these rapid exertions are only called forth im the mo- 
ments of danger. ; 

The characters furnished by the muscular system, are of 
great value in the discrimination of species, and in the con- 
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struction of genera and higher divisions. They are inti- 
mately connected with the habits of the animal, and merit 
the attentive examination of the philosophical naturalist. 

In the molluscous animals the nervous system is less 
complicated in its structure than in the higher classes, and 
the brain is not restricted in its position to the head. The 
whole nervous system appears in the form of ganglia and 
filaments. The principal ganglion, or the one to which the 
term Brain is usually applied, is seated above the gullet 
or entrance to the stomach. It sends out nerves to the 
parts about the mouth, the tentacula, and the eyes. It 
may be considered as analogous to the cerebrum of the 
vertebral animals. From this ganglion proceed two fila- 
ments, one on each side, which in their descent imclose the 
gullet, and unite underneath to form a second ganglion. 
From this last, which has been compared to the cerebel- 
lum, numerous filaments are likewise distributed to the 
parts around the mouth, and to the other regions of the 
body. These filaments in some cases again unite, and form 
subordinate ganglia. In many cases the brain and ganglia 
are of a reddish colour, and granulated structure; while 
the nerves which issue from them are white and uniform, 
as in the genus Aplysia. The covering of the first gan- 
glon, which is analogous to the dura mater, does not ad- 
here to it closely, but leaves a space filled with loose cellu- 
lar matter. The tunics of the neryes are equally detached; 
and as they can be inflated or injected readily, some have 
been led to suppose that the nerves were hollow, and others, 
that the tunics were the vessels of the lymphatic system. 

The organs of perception common to the higher classes 
of animals, do not all exist in an obvious manner among the 
mollusca. The touch, that universal sense, is here displayed 
im many cases with great delicacy; and the tentacula, and the 
other cuticular elongations which we have already referred 
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to, contiibute to augment its resources. The sense of sight 
is by no means universally enjoyed by the inhabitants of 
this class. In afew species, the eye is constructed on the 
plan of the same organ in the vertebral animals. In gene- 
ral, however, it appears only as a black point, the peculiar 
functions of which can only be inferred from analogy. In 
many animals there is no trace of an eye, consequently they 
cannot possess that varied information which the higher 
animals derive from that organ. Where eyes exist in this 
class, they are uniformly two in number. In one tribe on- 
ly, namely the cuttle-tish, the rudiments of the organs of hear- 
ing have been detected. ‘The organs adapted to smelling 
cannot be exhibited, but the existence of the sense is de- 
monstrated by the facility with which they discover suitable 
food, when placed within their reach. The sense of taste 
exists, but it is difficult to point out the particular parts of 
the mouth fitted for its residence. As they, however, select 
particular articles of food in preference to others, it may be 
concluded that taste regulates the choice. 

In the classification of the mollusca, the characters fur- 
nished by the nervous system, from the difliculty of their 
detection and exhibition, have never come into use. But 
those furnished by the organs of perception are highly priz- 
ed. Of these, the eye is the most obvious and constant. 
It varies in position in different species ; but, among indi- 
viduals of the same species its characters are constant. 

In the cutaneous, muscular, and nervous systems, traces 
of a general plan may be observed, according to which they 
have been constructed in the different tribes. In the or- 
gans which remain to be considered, there is less uniformi- 
ty of structure, each family, almost, being constructed ac- 
cording to a model of its own. 

The time when molluscous animals feed has not been care- 
fully attended to. Those which live in the water are be- 
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yond the reach of accurate observation. Those that re- 
side on land usually shun the light, and creep forth in the 
evenings to commit their depredations. During warm, dry 
weather, they stir not from their holes. 

The animals under consideration, feed equally on the 
products of the vegetable and animal kingdom. Those 
which are phytivorous appear to prefer living vegetables, 
and refuse to eat those which are dried. We are not aware 
that putrid vegetable matter is consumed by them, al- 
though many of the snails and slugs are found under putrid 
leaves and decayed wood. In these places, there is shelter 
from the sun, together with dampness, so that it is difficult 
to determine, whether they sojourn in an agreeable dwel- 
ling, or a well-stored larder. Those mollusca which are 
carnivorous, prey on minute animals in a living state, and 
many of them greedily attack putrid matter. 

The means employed to bring the food within the reach 
of the organs of deglutition, are exceedingly interesting, 
both on account of their variety and success. Some are 
provided with tentacula for securing their prey, and con- 
veying it to their mouth, as the cuttle-fish ; others protrude 
a lengthened proboscis, or an extended lip ‘or tongue, and 
thus bring their food into the mouth. By many, however, 
which are fixed to the same spot during the continuance of 
existence, or only capable of very limited locomotive power, 
successful efforts are made to excite currents in the water, 
whereby fresh portions of it are brought in contact with 
the mouth, and its animal or vegetable contents separated. 
Where part only of any kind of food is taken into the 
mouth at once, the lips are possessed of sufficient firmness 
to cut off the requisite portions, or there are corneous man- 
dibles to perform the office. 

In the mouth, there is scarcely any process performed 
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analogous to that of mastication, in the higher orders of ani- 
mals. When the food is in the mouth, or entering mto the 
gullet, it is mixed with saliva, as in the more perfect ani- 
mals. The salivary glands in which it is secreted, are in 
general of considerable size, divided into lobes, and, in 
some cases, separated into distinct masses. In many spe- 
cies the existence of a gullet is doubtful, as the food seems 
to enter the stomach immediately ; while, in others, there 
is a portion of the intestinal canal which has some claim to 
the denomination. 

The stomach, in many instances, is membranaceous, and 
can scarcely be distinguished from the remaining portion of 
the intestinal canal. In some cases, however, it is strong and 
muscular like the gizzard of a bird, and even fortified with 
corneous knobs for the reduction of hard substances. In 
some species, the stomach opens laterally into the pylorus, 
and, ina few instances, possesses a spiral ececum attached 
to it. 

The liver is usually of large dimensions, and seated close 
to the stomach,’ which it, in many cases, envelopes. It is 
divided into numerous lobes, and receives numerous blood- 
vessels. There is, however, nothing analogous to the vena 
portarum of quadrupeds. ‘The bile is poured, in some, into 
the stomach, and, in others, into the pyloric extremity of 
the intestine by different openings. There is no gall- 
bladder. 

There is no division of the canal into small and large in- 
testines, as in the higher classes ; or rather, among the mol- 
lusca, the relative size of the different parts is reversed. 
Here the pyloric extremity is usually the largest, while the 
anal is more slender. The intestine, as in fishes, is short in 
proportion to the length of the body, and, in its course, 1s 
subject to few turns. ‘The anus is, in some, placed on onc 
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side of the body; in others, it is terminal, while, in a few, 
it opens on the back. 

The digestive system is thus more simple in its structure 
than in the higher classes It possesses neither pancreas, 
spleen, nor mesentery. The calls of hunger are often at 
distant intervals, and the power of abstinence is great. 

The characters furnished by the digestive system are 
extensively used in the inferior divisions of molluscous ani- 
mals. The form of the lips, the position of the mouth and 
anus, and the structure of the stomach, deserve to be at- 
tentively considered, as indicating the habits of the spe- 
cles. 

Circulating System.—The process by which the food is 
converted into chyle, has not been satisfactorily traced, nor 
has the existence of lacteals for the absorption of the chyle 
been demonstrated. In this class of animals, the veins 
seem to perform the offices both of lacteals and lymphatics. 
The blood is white, or rather of a bluish colour. Its me- 
chanical and chemical constitution yet remains to be inves- 
tigated. 

The circulating system of molluscous animals, exhibits 
very remarkable differences in the different classes. In all 
of them, however, there is a systemic ventricle ; but the 
other parts of the heart are not of constant occurrence. 

The circulating system furnishes few characters which 
can be employed in systematical arrangements. The struc- 
ture of the systemic and pulmonary vessels does not appear 
to be co-ordinate with any particular plan of external con- 
figuration and manner, as we see in the case of the ptero- 
poda and gasteropoda. In these, the organs of circulation 
are very much alike, while the external forms exhibit very 
obvious differences. 

The molluscous animals which respire by means of Jung's 
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are few in number, and form a very natural tribe, which 
Cuvier has termed gasteropodes pulmones. In them, the 
respiratory organ is simple, consisting of a single cavity, on 
the walls of which the extremities of the pulmonary artery 
are spread. This cavity communicates externally by an 
aperture which the animal can open or shut at pleasure. 

The mollusca which breathe by means of gills, exhibit 
very remarkable differences, in their number, structure, 
and position. In some cases, there is a single cavity com- 
municating by an aperture, through which the water enters. 
The walls of this cavity exhibit an uneven surface, dispos- 
ed in ridges, which are the gills, and on which the pulmo- 
nic artery is expanded. ‘This structure exhibits itself in 
the Gasteropoda pectini-branchia. In many cases the gills, 
though seated im a cavity, like the former, and equally ex- 
posed to the contact of the surrounding element, are two 
in number, one on each side, as in the Cephalopoda. In 
the Bivalvia, they are four in number, two on each side 
like leaves, and extend the whole length of the body. 
In these, the water is admitted at the pleasure of the ani- 
mal. 

The gills of other mollusea are seated externally, and 
consist either of arborescent productions, or simple cuticu- 
lar elongations, within which the pulmonary artery termi- 
nates. In some of these, as the Pteropoda, the branchial 
surface is constantly exposed to the action of the surround- 
ing water ; while in others, the cuticular expansions, which 
are analogous to gills, are retractile at the will of the ani- 
mal. 

By means of the characters furmshed by the circulating 
and respiratory systems, the molluscous animals may be 
divided into several distinct classes. But as we shall em- 
ploy these characters in the construction of the different 
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divisions to be employed, it is unnecessary, in this place, to 
enter into their details. 

Peculiar secretions.—The molluscous animals are con- 
sidered as destitute of organs for the production of urme, 
but they possess various organs for the secretion of peculi- 
ar fluids or solids, some of which are useful in the arts. 

The coloured fluid, which is secreted by the Cephalopo- 
da and some of the aquatic gasteropoda, appears to consist 

chiefly of a peculiar mucus, united to a pigment, the pro- 
perties of which have not been sufficiently mvestigated. 
The animals which furnish this secretion, eject it when in 
danger or irritated, and thus envelope themselves in a dark 
cloud, and elude the pursuit of their foes. A milky secre- 
tion is poured forth over the surface of the skin of some 
slugs when irritated. Other coloured seeretions may like- 
wise be detected in the mollusca, to which we shall after- 
wards advert. ‘The threadlike secretions, termed a byssus, 
with which some molluscous animals, especially among the 
Conchifera, fix themselves to other bodies, appear to be of 
an albuminous nature. A few species in this division have 
the power of secreting a /wminous fluid. Its nature, and 
the organs in which it is elaborated, have not been inves- 
tigated. It is probable that some animals, as those which 
have the faculty of raising or lowering themselves in the 
water, have likewise the power of secreting air into those 
organs which contribute to their buoyancy. 

Morbid secretions likewise occur among the animals of 
this division, chiefly, however, améng the Conchifera. The 
most important of these are pearls, so much prized as orna- 
ments of dress. 

The organs of generation, which will be noticed after- 
wards in detail, furnish many important characters for clas- 
sification. 'The external openings are those which are de- 
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tected with the greatest facility, but the structure of the m- 
ternal organs exhibits more varied and discriminating marks. 

Condition of the Mollusca.—Molluscous animals, in re- 
ference to their condition, are divided, according to the si- 
tuation in which they reside, into three groups, which may 
be termed terrestrial, fluviatile, and marine. Those that 
inhabit the land belong exclusively to the gasteropoda. 
Among these, some prefer open pastures, others the 
rubbish of old walls, while not a few reside in woods or 
among dead leaves and putrid plants. All the animals of 
this group respire by means of a pulmonary cavity. 

The fluviatile mollusca, or such as reside in fresh waters, 
include not only many gasteropodous genera, but hkewise 
a few belonging to the Conchifera. Among these, some 
breathe air by means of a pulmonary cavity, and come to 
the surface to respire. Such species frequent the more 
shallow ponds and lakes. Others, respiring by means of 
gills, are less dependent en the shallowness of the water, 
and consequently reside in different depths. 

The marine mollusca include genera of all the classes. 
Some burrow in the sand, or adhere to the rocks which are 
left dry by the receding tide. These are termed Uzttoral 
species. Others, however, which have been denominated 
pelagic, reside in the deep, and are seldom obtained but by 
dredging, or when thrown ashore during storms. 

The effect of temperature in regulating the distribution 
of molluscous animals, has not been investigated with any 
degree of care or success. Over the terrestrial and fluvia- 
tile species, it probably exercises a very powerful controul, 
greatly limiting their geographical range. In proof of this, 
it may be stated, that the south of France possesses several 
species not to be found in England, while in England, 
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there are a few which have not been detected in Scotland. 
But, among the marine mollusca, the influence of climate 
is not felt in the same degree. Living in an element, the 
bulk and motions of which guard it equally from the ex- 
tremes of heat or cold, these animals, like the sea-weeds, have 
a very extensive latitudinal and longitudinal range. Thus, 
some are common to Greenland and the Mediterranean, 
others to Britain and the West Indies. The mollusca of the 
tropical seas, however, differ widely as a whole from those of 
the temperate regions. Some of the forms appear to be 
peculiar to warm regions, and, in general, the intensity of 
colour decreases as we approach the poles. But as there 
have been few cultivators of this branch of science, the geo- 
graphical distribution of the species has been but imper- 
fectly explored. Few parts of either England or Scot- 
land have been surveyed by the eye of the helmintholo- 
gist, so that many species, the range of which is considered 
as limited, may soon be found to be extensive. 

If the observations are few and imperfect, which have 
been made on the influence of temperature, in regulating 
the physical distribution of mollusca, we are still in greater 
ignorance with regard to the power of habit. In the fleetz 
rocks, the relics of marine and fluviatile mollusca are found. 
mixed in the same bed. This circumstance gave rise to. 
the inquiry, how far the mollusca of fresh water can be ha- 
bituated to sea-water, and vice versa. In the account of 
the proceedings of the National Institute of France, for the 
year 1816, it is stated, that M. Brucnant, professor at 
Marseilles, has directed his attention to this subject.. He 
found, that all these animals die immediately, if we sudden- 
ly change their place of abode; but that, if we gradually 
increase the proportion of salt in the water for the one set, 
and diminish it for the other set, we can, m general, ac- 
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custom them to live in a kind of water which is not natural to 
them. He found, however, some species which resisted these 
attempts, and which could not bear any alteration in the qua- 
lity of the water in which they reside. Before much con- 
fidence can be placed in the accuracy of these results, it 
would be desirable that the experiments were repeated. and 
varied by other observers. There are, indeed, many sources 
of error to be guarded against. When we change animals 
from fresh to salt water, or from salt water to fresh, we 
must necessarily derange their motions, by compelling them 
to reside in a medium of a different degree of density from 
the one in which they have been accustomed to dwell, and 
to which the arrangement of the different parts of the body 
is adapted. By such a change of place, it would be diffi- 
cult for those which breathe air to come to the surface, and 
descend again in their new situation. In those with gills, 
the application of a new kind of fluid to the surface of such 
delicate organs, would considerably influence the function 
of respiration. The change of situation would likewise be 
accompanied by a corresponding change of food, and con- 
sequently, not merely the organs of locomotion and respira- 
tion, but likewise those of digestion, would suffer a derange- 
ment in their operations. We know that the power of suf- 
ering in the animals of this class is very great, and that 
they survive, though sadly mutilated. Some of the snails 
will live in a quiescent state for years, without food, and 
almost without air. Unless, therefore, the animals subject- 
ed to these experiments of a change of situation, have been 
observed to thrive on the food which it spontaneously yields, 
to execute their accustomed motions, and above all, to pro- 
pagate their kind, we shall be disposed to conclude, that 
patient suffering has been mistaken for health, and vivaci- 
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Molluscous animals divide themselves into two great 
divisions, distinguished. from each other by well defined 
characters. In the first, the presence of a head may be 
recognised, together with eyes and even ears, in some of 
the groups. In the other, contaming animals much less 
perfect m their organization, there is no head, nor vestiges 
of eyes or ears in any of the groups... The former have 
been termed Mollusca cephala, the latter Mollusca acepha- 
fa. ‘his arrangement was first employed by the celebrat- 
ed Cuvier, and afterwards by Lamarx, and other mo- 
dern systematical writers. Inthe last work of the former 
naturalist, this method is departed from, and six orders are 
now constituted of equal rank, instead of being placed. sub- 
ordinate to the two primary divisions, under which, not- 
withstanding, they can be suitably distributed. 


Division I. 
MOLLUSCA CEPHALA. 


Head distinct from the body, bearing the lips or jaws. 

The head, or the anterior part of the body on which 
zoologists have bestowed that denomination, possesses more 
or less freedom of motion, and, on the dorsal aspect, sup- 
ports either tentacula or eyes, frequently both. The ani- 
mals of this division exhibit so many modifications of form 
and structure, in all the series of organs, that the positive 
characters which they possess in common are few in num- 
ber. They easily admit, therefore, of subdivision into in- 
ferior groups, which exhibit well marked characters of dis- 
tinction. Two of these groups occupy a primary rank, 
the others bemg included under them as subordinate sec- 
tions. The animals of the first of these groups are 
all inhabitants of the water, and execute their progressive 
motion through that element by organs fitted for swimming. 
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They are destitute of any ventral disc on which to crawl. 
Those of the second group, including as well animals which 
inhabit the land, as those which live in fresh water or in 
the sea, executeprogressive motion by means of crawling 
along the surface of objects, the body resting on a ventral 
disc, termed a foot. 


Section 1L.—NatantTlia. 


Organs of progressive motion fitted for swimming. 


The organs of motion are situate near the anterior ex- 
tremity of the body, and consist either of flexible tentacula 
or membranaceous expansions. All the species reside in 
the sea. They are nearly of the same specific gravity 
with the surrounding fluid in which they float about, 
having their motions in a great measure regulated by its 
changes. It is however probable, that, by means of some 
contractile movements, they are capable of varying their 
density, and of rising or sinking in the water. They 
swim slowly, even with their utmost efforts. M. Cuvier 
has distributed the animals of this subdivision into two 
classes, which he has termed Cephalopoda and Pteropoda. 


Class 1.--CEPHALOPODA. 


Fins in the form of tentacula, surrounding the mouth. 

The cephalopoda, in reference to their external appear- 
ance, may be regarded as consisting of two parts; the 
tunic or sac, which contains the viscera, and the head, sur- 
rounded by the tentacula. The sac is, in some species, m 
the form of a purse, destitute of any appendages, while in 
others, it exhibits fin-like expansions. It varies consider- 
ably in its consistence: in some, it is strengthened on the 
back internally, by corneous ribs or testaceous plates, and 


in others, it is protected externally by spiral shells. In 
pd 2 


420 PHILOSOPHY OF ZOOLOGY. 


some species, it is connected with the head by an interven- 
ing space, which may be regarded as a neck, but in others, 
the tunic and head are continuous behind. In all, it ex- 
hibits, after death, great changes of colour. 

On the summit of the head there is a flattened disc, in 
the centre of which is seated the mouth. Round the mar- 
gin of this oral disc, which is strengthened by a band of 
muscular fibres, are placed the arms or tentacula. Be- 
yond this circle of arms, in some species, there are situated 
two organs, larger in their dimensions than the arms, which 
may be denominated feet. Both the arms and feet are 
covered on their central aspect with numerous suckers, by 
which they are enabled to attach themselves to different 
bodies, and to seize their prey ; and in their axis, both a 
nerve and artery may be observed. These arms and feet 
are capable of bemg moved, at the will of the animal, in 
every direction, and are the organs by which progressive 
motion is performed. In the space between the head and 
tunic in front, there is an opening or, funnel with a project- 
ing aperture. This funnel opens into the cavity of the sac, 
and serves both to convey water to the gills, and to carry 
off the different excreted matters. 

The brain in the cephalopoda is contained in an irregu- 
lar hollow ring, in the cartilaginous border of the oral disk. 
This cartilage is thickest on the dorsal aspect, and con- 
tains the parts which have been denominated cerebrum and 
cerebellum, the remaining part of the canal being occupied 
with the collar, which surrounds the esophagus. The 
nerves, which proceed directly from the brain to the parts 
which they are destined to influence, are few in number. 
From the cerebrum a few small nerves issue, which go to 
the mouth, and the base of the feet—while some pro- 
ceed to form ganglia at the mouth, and others supply the 
feet. The cerebellum, besides furnishing the collar which 
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encircles the gullet, contributes to the formation of the 
large ganglia which supply the arms—the optic and audi- 
tory nerves—those for the funnel, the tunic, and the vis- 
cera. From the size of the animals, the ganglia of the 
nerves are very distinctly displayed. The anastomosing 
branches of the nerves of the arms are likewise conspicu- 
ous. Each nerve, at the base of each arm, sends out two 
filaments, one to the nerve of the arm on each side. In 
this manner a chain of nerves is formed round the base of 
the arm, probably calculated to enable them to act more 
readily in concert. From the abundant distribution of 
nerves to the different parts, it appears: probable that the 
sense of touch exists in a tolerably perfect manner. There 
is no proof of the development of organs for the display of 
the senses of smell and taste. 

The cephalopoda are furnished with two eyes, one on 
each side of the head. The external membrane on the in- 
ner side, which may be compared to the sclerotica, differs 
in many particulars from the covering of the same name 
in the eyes of the vertebral animals. While it surrounds 
the contents of the eye from the entrance of the optic nerve 
to the pupil, it is greatly separated from the choroides. 
Immediately within its cavity, there is a bag, with a pecu- 
liar membranaceous covering, which contains numerous 
glandular bodies, similar to the milt of fishes, by which the 
eye is supported, and which probably act as secreting or- 
gans (although M. Cuvier could not detect any excretory 
canals), and likewise an expansion or ganglion of the optic 
nerve. The concave or anterior surface embraces the cho- 
roides. ‘This membrane, after enclosing the vitreous hu- 
mour, forms a zone or diaphragm, which may be compar- 
ed to the ciliary processes, with an aperture in the centre 
for the reception of the crystalline lens. The circular 
margin of this aperture is lodged in a circular groove, and 
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intimately united with it, so that the lens 1s divided into 
two unequal hemispheres. Its central surface is coated, as 
in the higher classes of animals, with the coloured mucous 
pigment which has been denominated pigmentum mna- 
grum. In the cephalopoda, however, it is of a purplish- 
red colour. 

The optic nerve, after entermg the sclerotica, expands 
into a large ganglion, from the peripheral surface of which, 
issue Numerous nervous filaments. These pierce the cho- 
roides by as many holes, and go to form, by their reunion, 
the retina. This important membrane extends to the cili- 
ary zone, and, like it, appears to unite itself with the groove 
of the lens. 

The vitreous humour is contained im a peculiar vesicle, 
having the lens seated in a concavity on its external sur- 
face. The lens divides easily into two parts, the line of 
separation being the groove which receives the ciliary 
ligament. Each portion consists of a number of concen- 
tric layers of variable thickness, composed of radiated fibres, 
becoming less and less distinct towards the centre, near 
which the laminated and radiated appearances cease to be 
perceptible. An imperfect representation of this struc- 
ture is given by Sir E. Home, probably from preparations 
by Mr Joun Hunter, in the Phil. Trans. vol. lxxxiv. 
tab. 5. p. 26. . 

The conjunctiva supplies the place of a cornea, and 
covers directly the crystalline lens, as there is no aqueous 
humour. This membrane, in some, is continuous with the 
skin, but in others, there are imperfect eye-lids formed by 
its duplicature, previous to passing over the lens. The 
skin, at the opening of the pupil, formed by the: scle- 
rotica, in the absence of an wvea and iris, is strength- 
ened by a membrane which appears to be muscular, and 
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probably assists in the ‘contraction or enlargement of the 
aperture. 

The animals of the cephalopodous class, besides contain- 
ing complicated eyes, are likewise furnished with ears. 
These are: situate in the annular cartilage which supports 
the arms. In this cartilage, there are two cavities, in each 
of which there is a bag filled with a gelatinous, transparent 
fluid, and containing a calcareous substance, differmg in its 
consistence according to the species, from the brittleness 
of starch to the hardness of bone. The auditory nerve pe- 
netrates the walls of this labyrinth, and ramifies on the 
membranous bag which it contains. There is no external 
opening, nor any apparent alteration in the thickness of the 
investing integuments. 

The digestive system of the cephalopoda exhibits several 
appearances by which it may be distinguished. The arms 
which surround the mouth, seize the animals which are to 
serve as food, and bring them to the mouth. The mouth 
is situated in the centre of the disc, round which the ten- 
tacula are arranged. It is surrounded with a slight fold 
of the skin, which may be compared to lips, and which is 
rough on the central aspect. Within these are the two 
mandibles, of a deep brown colour, hard, horny consistence, 
and in form resembling the beaks of a ‘parrot. Where 
free, they are conico-tubular, but where covered, they are 
open at the central side. The under beak, unlike the same 
organ in birds, is the largest, the most crooked, and em- 
braces the upper, or the one on the dorsal margin of the 
mouth. These jaws are merely able to open and shut, as 
they possess no lateral motion. They are supported by 
the muscular bed of ‘the mouth, which serves as a mould 
to fill the cavity towards the point. ‘The tongue is situate 
between the beaks, and is armed with reflected teeth. 
These teeth, in consequence of the wndulatory motion of 
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the substance of the tongue, expedite the progress of the 
food into the gullet. 

The salivary glands are four in number, and are placed 
in pairs. The first pair, seated on each side of the mus- 
cular bed of the mouth, are divided into numerous lobes, 
the excretory ducts of which pour their fluid into the be- 
ginning of the gullet. The second pair, seated lower down 
and below the eyes, are not so much divided, and send out 
separate canals, which unite and pour their contents into 
the mouth. 

The gullet is furnished with a lateral expansion, not un- 
hike the crop of gallinaceous birds. The stomach is mus- 
cular, like the gizzard of fowls, and the cuticle is thick, 
and separates easily from the other membranes. At the 
pyloric opening of the stomach, there is another aperture 
equally large, which leads into the spiral stomach, or ce- 
cum, as it has been improperly termed by some anatomists. 
It may with greater propriety be denominated the duode- 
num, as it performs some of the offices of that part of the 
gut in the higher orders of animals. ‘This stomach is coni- 
cal, closed at the distal extremity, and performs about a 
turn and a half, like a spiral shell. Its inner surface is 
covered with a ridge, which traverses it in a closely spiral 
direction. The, bile flows into it near the apex, and_ to- 
wards its base glandular orifices, pouring out a thick, yellow 
fluid, may be observed. The intestine, after leaving the 
pylorus, in some species, makes one or two turns, in others, 
it proceeds directly to the anus. This opening is seated at 
the base of the funnel, on its posterior or dorsal side. 

The liver is of considerable size, of an orange-yellow co- 
Jour, and of a soft and spongy texture. It gives rise to 
two hepatic ducts, which proceed to the extremity of the 
spiral stomach, where, by a common orifice, they empty the 
_orange-coloured bile which they contain. 
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‘The organs of circulation consist merely of veins and ar- 
teries. The veins which have their origin in the feet, mouth, 
and annular cartilage, coalesce, and form two branches, which 
afterwards unite into a common trunk. This vessel, after 
descending through part of the viscera into the abdomen, 
divides into two branches, each of which may be considered 
as a vena cava, conveying the blood to the lateral hearts. 
Each vena cava, at its origin, is joined by an equally large 
vessel, which empties its contents in a direction nearly at 
right angles with the former. These veins arise in the sto- 
mach, intestines, liver, and organs of generation. The 
vena cava receives a second large vessel, nearly in the same 
direction as the first, which has its origin in the tunic and 
the supports of the branchize. From the size of the vena 
cava, in consequence of the union of these two branches, 
and the appearance of muscular ridges on its inner surface, 
it has been compared by some to an auricle. 

On each side; in the common cavity of the tunic, and 
near the gills, an aperture may be observed, the entrance 
to a bag or cavity. Each cavity is traversed by the vena 
cava of that side, and in its passage exhibits a curious con- 
formation.” The surface of the vein is covered with spongy, 
glandular bodies of different shapes. These, upon being 
pressed, pour out an opake, yellow, mucous fluid. Within, 
these glands communicate by very wide ducts with the ca- 
vity of the vein. Indeed, when air is blown into the vem, 
it readily passes through the glands into the bag, and 
thence into the cavity of the tunic; and when air is blown 
into the bag, it likewise penetrates the gland, and passes 
into the veins. The arteries with which these glands are 
furnished are comparatively minute. 

It appears probable that these glands separate some 
principle from the blood, and that this is conveyed away 
by the ejection of the water from these venous bags into 
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the common cavity. Were it practicable to analyse the 
yellow mucus which these glands contain, some light might 
be thrown on the subject. Indeed, it appears not impro- 
bable, that this arrangement is analogous in its functions to 
the urinary system in the most perfect classes. 

Each vena cava enters its corresponding lateral heart or 
ventricle, through an intervening valve. Each lateral 
heart is situate at the base of each gill, is pear-shaped, 
black, and moderately thick, with numerous pits on its inner 
surface. Its narrow end terminates without any valvular 
structure in the pulmonary artery. In the genus Octopus, 
the lateral hearts are naked; but in the genera Loligo and 
Sepia, there is suspended from each, by a slender footstalk, 
a spongy round body, which is concave beneath. The 
footstalk consists of fibres, which are attached to the sur- 
face of the heart, but there is no communication by ducts 
or vessels. The use of this organ is unknown. 

The animals of this class continually reside in the water, 
and respire by means of gills or branchize. These are 
double, one on each side, corresponding with the lateral 
pulmonic ventricles. Each gill is connected at its opposite 
sides to the tunic, by means of fleshy ligamentous bands. 
Between these, the double leaves of the gills are arranged 
in an alternate series. Each leaf is supported by a foot- 
stalk from the band, and is subdivided into smaller leaves, 
to expose a greater surface to the water. 

The pulmonary artery passes along this band, sends 
a branch into each footstalk, which, penetrating the sub- 
stance of the gills, conveys the blood to its different divi- 
sions. 

The systemic veins depart from the gills at the opposite 
extremity. These unite at the inferior band, and from 
each gill a vessel proceeds to the single central or systemic 
heart or ventricle. In some of the animals of this class the 
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systemic veins are somewhat enlarged, and assume the ap- 
pearance of auricles. ‘The two pulmonary, or rather the 
systemic veins, enter the heart at the opposite side, each 
at the termination being furnished with a valvular orga- 
nization. 

The systemic heart is white and fleshy, and differs ac- 
cording to the genera in its form, being in the Octopus se- 
micircular, but in the Loligo and Sepia lobed. Besides 
giving rise to a large aorta, or principal artery, two smaller 
ones likewise proceed from its cavity. These arteries are 
furnished at their entrance with valves. 

The sexes in the Cephalopoda are distinct, the male and 
female organs being found on different individuals. There 
is not, however, any external mark by which they may be 
distinguished. M. Cuvier found that the males of the 
Octopus were scarcely a fifth part so numerous as the fe- 
males. 

The male organs of generation consist of the following 
parts: The ¢esticle is a large white glandular purse, con- 
taining numerous fringed filaments, from which the seminal 
fluid is secreted. This fluid passes out of the testicle, by a 
valvular opening, into the vas deferens. This canal is 
slender, and greatly twisted in its course, and opens into a 
cavity which has been compared to the seminal vesicle. 
The walls of this last cavity are strong and muscular, and 
disposed in ridges. Near the opening at the distal extre- 
mity of this sac is an aperture leading into an oblong glan- 
dular body, regarded as exercising the functions of a pros- 
tate gland. Beyond this lies a muscular sac, divided at 
the top, where it opens by two ducts, but connected at the 
base. In this sac are numerous white thread-like bodies, 
terminated by a filament, but unconnected with the sac. 
In the interior they consist of a spiral body, connected at 
each extremity with a glandular substance. When these 
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bodies are put into water, they twist themselves in various 
directions, and throw out at one of their extremities an 
opake fluid. These motions are not excited by placing 
them in oil or spirit of wine, but they may be exhibited by 
immersing: in water those which have been kept for years 
in spirits. 

These bodies, first observed by SwaMMERDAM, and af- 
terwards by NEEDHAM, have been regarded by some as 
demonstrating the truth of the vermicular theory of gene- 
ration ; by others, they have been considered as analogous 
to the pollen of plants—that their tunic is in part soluble 
in water, and when they are thrown into that fluid, they 
speedily burst, and spread their impregnating contents over 
the eggs of the female. Although this last conjecture is 
plausible, and countenanced by the circumstance that these 
vermicular bodies are only found at the season of repro- 
duction, the subject is still mvolved in obscurity. Are 
these bodies produced in the testicle, and only brought to 
this bag when nearly ready for exclusion; or, if the pro- 
duct of the bag itself, by what means are they nourished ? 

The male organs terminate in a cylindrical fleshy body 
termed the Penis. This is hollow within, and ribbed with 
muscular bands. Near its base it receives one of the ducts 
of the vermicular sac, continuous with the one from the 
prostate gland, forming its canal, and toward the apex the 
other duct. It projects but a short way into the cavity of 
the great bag, into which it empties its contents. These 
pass out of the body at the funnel-form opening in the 
throat. 

The female organs of generation consist of an ovarium 
and oviduct. The ovarium is a glandular sac, to which 
the ova are attached by footstalks. The opening by which 
they issue from the ovarium is wide, and the oviduct. (in 
the Octopus vulgaris and Loligo sagittata), after continu- 
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ing a short way simple, divides into two branches, each 
having its external aperture near the anus. The oviducts 
are furnished within with muscular bands and a mucous 
lining, and encircled with a large glandular zone, destined, 
probably, to secrete the integuments of the eggs. In the 
Loligo vulgaris, and the Sepia, the oviduct continues 
single. Besides these organs, the Loligo vulgaris and sa- 
gittata, and the Sepia, have two large oval glandular 
bodies, divided by transverse partitions, with their excre- 
tory ducts terminating at the anus, the use of which is un- 
known. The eggs, of the peculiar form already noticed, 
pass out of the funnel, after which they are supposed 
to be impregnated by the male, according to the manner of 
fishes. 

The inky fluid now remains to be considered, as the 
most remarkable of the productions of this tribe of animals. 
The organ in which this fluid is secreted is spongy and 
glandular. In some species it is contained in a recess of 
the liver, which has given rise to the opinion, that the co- 
loured fluid which it secreted was bile. In other species, 
however, this gland is detached from the liver, and either 
situate in front or beneath that organ. The excretory 
canal of this gland opens in the rectum, so that the fluid 
escapes through the funnel. It mixes readily with water, 
and imparts to it its own peculiar colour. When dried, it 
is used as a pigment, and is considered as the basis of 
China ink. 

The Cephalopoda are all inhabitants of the sea. They 
are widely distributed, occurring in the arctic as well as the 
equatorial seas. In the latter, however, they grow to the 
largest size. It is reported, that in the Indian Seas, boats 
have been sunk by these animals affixing to them their 
long arms, and that they are dreaded by divers. 
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The two Linnzan genera, Nautilus and Sepia, compre- 
hend all the animals which are at present considered as be- 
longing to this class. 


Order I. NavtTILAcEa. 


Furnished with a multilocular shell. 


This order is involved in the greatest obscurity. None 
of the recent species have been subjected to an accurate 
examination, so that their connection with the order Sepia- 
cea may still be considered doubtful. Enough is known 
of the animals of two of the genera, to furnish some 
hints for those who are fond of classifying animals from 


their analogies. These genera’ are SprRULA and Nav- 
TILUS. 


In the Spirwla, the shell, which is concealed under the 
skin of the back, is spiral, with the whorls separate, the 
mouth orbicular, the chambers perforated by a pipe, and 
the last cell produced into a tube. The position and use 
of this terminal tube are unknown. The S. vulgaris is 
the most common species, and inhabits the seas in the West 
Indies. In the restricted genus Nautilus, the shell is sup- 
posed to be external, and the body of the animal to be 
lodged in the last chamber, and to be fixed by a ligament 
which descends into the central pipe. In the shell itself, 
the turns of the spire are contiguous, and the last whorl 
embraces the others on the sides. The N. pompilus of 
Rumpnivts is the only species in which the animal has been 
detected. 

The other genera which have been formed in this order 
depend exclusively on the characters furnished by the 
shells; and the resemblance which these bear to the pre- 
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ceding genera, constitutes all their claim to be included in 
the present order *. 


Order II. Sepracera. 


Destitute of a multilocular shell. 

The sac is strengthened by horny or testaceous plates, 
unless where the habits of the animal render such support 
unnecessary. 


* Since the days of Linnzus, our knowledge of the Multilocular testacea 
has heen greatly enlarged. He contented himself with arranging all the 
species with which he was acquainted under one genus, but, in consequence 
of modern industry, even the genera exceed the number of Linnzan species. 
Many recent species have been discovered, by the aid of the microscope, 
among the sand on the sea-shore, and a still greater number in a fossil state 
among the calcareous strata. These newly discovered kinds exhibit many 
different characters, and have compelled Conchologists to institute so many 
new genera for their reception, that the genus Nautilus of Linnzus appears 
rather as the head of a family or order, than as a separate genus of univalve 
shells. In this department the names of Brucuiere, Lamarx, Monrrort, 
ParkINson, and SowrrsBy, deserve respectful notice; and it is from their 
writings that the following remarks concerning the multilocular testacea have 
been extracted. The multilocular testacea may be divided into three sec- 
tions: the first including those which are obviously spiral ; the second, those 
which are produced ; and the third, those which are of a globular or lenticu- 
lar form. These sections are merely provisional, and are only intended to 
render more obvious and intelligible our notices of the genera. 

1. The spiral multilocular testacea. At the head of this first division 
stands the modern genus Nautitus, in which the turns of the spire are con- 
tiguous, and the last whorl incloses the others. The partitions are perfo- 
rated by a tube. We possess on our shores several species of this genus, of 
which the N, créspus is the most common. 

In form, the genus Lenticuttna is nearly related to the former. The 
margin of the mouth reaches to the centre of the shell on both sides, and the 
partitions are destitute of a syphon. Lamanrx is in possession of a recent 
shell of this species from the sea near ‘Teneriffe. 

The shells which Mr Sowersy, in his Mineral Conchology, has figured 
under the genus Exiresouitues, have the whorls conspicuous, although the 
mouth clasps the body whorl. But it is easily distinguished from the other 
genera with which it is related by its elliptical form. 


432 PHILOSOPHY oF ZOOLOGY. 


1. Head surrounded with eight arms and two feet. 

The two feet are nearly similar in their structure to the 
arms, or tentacula, but considerably larger in their dimen- 
sions. 'They have their origin on the ventral side of the 


The genus Discorsis of Lamark (formerly called by him Planulites), 
bears a considerable resemblance to the Nautilus in form, but the whorls are 
all apparent, and the partitions entire. The following species of the genus 
Nautilus of Monracu, may be inserted in this genus, viz. crassulus, infla- 
tus, carinatulus, Beccarii and Beccarii perversus. Were we acquainted with 
the position of this last shell in the animal, we might, on account of its si- 
nistral whorls, consider it as belonging to a new genus. 

In the genus Rotalia, the spires approach to a conical shape, and the mar- 
ginated trigonal aperture is reflected towards the base of the shell. It con- 
sists of shells which are now found in a fossil state. 

The Nautilus spirula of Lixnzus has afforded characters for the construc- 
tion of a new genus termed Spiruta. The whorls are separate, the mouth 
orbicular, the partitions perforated by a tube, and the last turn of the spire 
prolonged to a straight line. This last character was unknown to Linyzus, 
who had only seen the spiral body of the shell. 

The genus Sriroxina has the last turn of the spire produced like the pre- 
ceding, but the whorls are contiguous. The partitions are perforated by a 
tube. The Nautilus semilituus and subarcuatulus of Montagu are of this 
genus. 

The genus Litvora is allied to the spirula and spirolina in the production 
of the last whorl. The spires of the body are contiguous, and the partitions 
are pierced by a number of holes. 

In the preceding genera the inner walls of the cavity are simple ; but in 
the two following, the walls are formed into joints by sinuous sutures. The 
first of these is the Ammonitss, including those shells which have been 
termed cornwa ammonis. The origin of this name is sought for in their 
resemblance to the horns of a ram, and to their having been found near 
the temple of Jupiter Ammon, in Upper Egypt. By the Indians, the 
Ammonites sacer is considered as a metamorphosis of the god Vishnu, and 
termed by them salgram or salgraman. It is found among the pebbles of 
the Gandica, where it joins the Ganges. In this genus the whorls are eon- 
liguous, spiral, depressed, and obvious. 

The Orsuxites of Lamark differs from the Ammonites in the circum- 
stance of the last whorl embracing and concealing the others. In both the 
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mouth, between that organ and the funnel. The suckers 
are pedunculated, with their margin strengthened by a 


Syphon is marginal. The Ammonites discus of Sowerny appears to be of 
this genus. 

Nearly allied to the preceding is the Turritites of Montrorr. It is sis 
milar in internal structure, but while the shells of the former are spirally 
discoid, those of the present genus are spirally turreted, resembling a Turbo 
or Turricula, Four species are figured by Sowrrsy in his Mineral Concho- 
logy, Vol. I. 

The genus Scapuites, formed by Parginson, possesses very peculiar cha- 
racters. It commences with a depressed volution, the last turn of which, 
after being enlarged and elongated, is diminished and reflected inwards. 

2. Multilocular testacea wth the shell produced. It must be confessed 
that the genera of this section are but imperfectly understood. The recent 
kinds are too small to admit of any investigation of the animal, so that we 
are left entirely to conjecture. 

The genus Hippurites is of a conical form, and either straight or crook- 
ed. Within it is transversely chambered, and furnished with two lateral, 
longitudinal, obtuse, converging ridges. The last chamber is closed by an 
operculum. 

In the Ortuocera the shell is straight or slightly bent, and conical. The 
chambers are distinct, and pierced with a tube. We possess on our shores 
many minute species of this genus. 

The genus Bacunites of Favsus St Fonp, possesses a structure similar 
to the Ammonites, the inner walls being articulated with sinuous sutures, 
and the partitions perforateds The shell is fusiform, or bent into two paral- 
lel limbs. Mr Parxrnson has contributed greatly to our knowledge of this 
genus, and has termed it Hamites. We prefer the name of the original dis- 
coverer to that of our English naturalist, which is very faulty: For, ac-« 
cording to Piiny, ‘“¢‘ Hammites ovis piscium similis est.” 

In the fossil genus of Belemnites, the shellis straight and conical, the apex 
is solid, with a groove or fold on one side, and at the thick end there is.a co- 
nical cavity filled witha shell divided into chambers, all of which are penetrated 
by a pipe. If we regard this body as the remains of a cephalopodous ani- 
mal, we may consider the exterior solid extremity to have been a corneous 
covering, and the chambered alveolus the seat of the body of the ani- 
mal, which likewise enveloped the base. That the solid base was hard; 
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corneous ring, furnished with teeth. The sac is furnished 
with fin-like expansions, and strengthened internally by 


and not muscular, like the sac of the Sepie, is obvious, from the serpulz 
which have been found adhering to its surface, and which probably took up 
their residence after the death of the animal, and the destruction of the soft 
covering. That the solid part was different in its nature from shell, ap- 
pears probable, from the circumstance that the latter, when mineralized, is 
usually converted into calcareous spar, while the former appears of a fibrous 
structure. 

The alveoli of the belemnite bear so near a resemblance to the species of 
Orthocera, that some have concluded that the latter were originally parts 
of a belemnite. Several circumstances, however, militate against this opi- 
Orthoceratites are frequently found fossil, where there are no ves- 
tiges of belemnites, and even appear to occur in older rocks. Many recent 
species of the genus Orthocera have been found on our own shores, without 
the vestige of an external covering. Had they possessed any such solid 
apex, like the belemnite, it is probable that it would have been detected in 
the recent kinds, since it is sufficiently durable to retain its form in the solid 
strata. The shell of the Belemnite was probably, in some respects, inter- 
nal,—that of the Orthocera was probably external, or covered only by the 
common integuments. The views here given do not greatly differ from 
those of Mr Pratt, in the Philosophical Transactions, vol. liv. p. 38. 


nion. 


The Ampexus of Sowersy belongs to this division. It is nearly cylindri- 
cal, divided into chambers by numerous transverse septa, which embrace 
each other with their reflected margins. It contains one species from the 
limestone rocks of Ireland. 

3. Multilocujar testacea of a globular form. The first genus of this sec- 
tion is the Minrora. The shell is composed of three or four oval cells, 
turning round an axis parallel to their longest diameter. Many recent 
species of this genus are common on our shores: they were included by 
Montagu in his genus Vermiculum. 

In the Renutina the cells are narrow, linear, unilateral, curved into a 
part of a circle, and all situate on the same plane. The smallest cell forms 
a little arch round a marginal axis, and the others are placed contiguous to 
this on the same side. The species are all fossil. 

The Gynocona is a shell of a spheroidal form, composed of linear, curved, 
grooved pieces, terminating in two poles. The external surface is obliquely 
spiral, the spires terminating at each pole. Found only in a fossil state. 


The 
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corneous or testaceous ribs or plates. The head is divided 
from the sac on all sides by a neck. The margin of the 
anus is surrounded with tentacula. 

1. Serra. The sac is furnished on each side through- 
out its whole length with a narrow fin. 

The suckers are irregularly scattered on the arms and 
feet. The back is strengthened by a complicated calca- 
reous plate, lodged in a peculiar cavity. This plate has 
been long known in the shop of the apothecary under the 
name Cuttlefish bone, which was formerly much prized 
in medicine as an absorbent, but is now chiefly sought 
after for the purpose of polishing the softer metals. It 
is somewhat ovate, flatly convex on both sides, and thick- 
est where broadest. The superior half, or the one next 
the head, is the longest, rounded at the extremity, and 
thin. The inferior portion becomes suddenly narrow, 
and ends in a point. It may be considered as consisting 
of a dermal plate, concave on the central aspect, having 
its concavity filled up with layers which are convex on their 
central aspect. 


The shells of the genus Nummu.ires are remarkable for their lenticular 
form. The external surface is smooth, andthe cells are concealed; but inter- 
nally the transverse cells are disposed in a spiral discoid form. The cells 
are imperforate ; they are the Camerine of Brucuierr,—the Helecites of 
GuetTarp,—and the Discolithes of Fortis. This last author supposes, that 
they are formed in the interior of an animal analogous to the Sepia. The 
same opinion may be entertained of many other genera of multilocu- 
lar testacea. Favsas St Fono found a recent specimen of a nummulite 
among the fragments of the Corallina officinalis, brought from the island 
of Corsica. 

It is probable that the genus Lacena, formed from the serpule lagene of 
Warker (Testacea minuta Rariora), belongs to the multilocular testacea ; 
as in some of the species we have observed the appearances of internal di- 
visions. 

Ee2 
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According to our observations, the dermal plate appears 
to consist of three different laminz, arranged parallel to 
one another. The external or dorsal layer is rough on the 
surface, and marked by obscure, concentric arches towards 
the summit, formed by minute knobs, which become larger 
towards the base, where they appear in the form of interrupt- 
ed transverse ridges. It is uniform in its structure, and the 
tubercles possess a polish and hardness equal to porcellaneous 
shells, although they blacken’ speedily when put in the 
fire, and contain a good deal of animal matter. On the 
central side of this layer there is one flexible and transpa- 
rent, similar to horn, and smooth on the surface. ‘The 
third layer is destitute of lustre ; and, in hardness and struc- 
ture, resembles mother-of-pear] shells. 

The layers which fill the concavity of this dermal plate 
are slightly convex on the central aspect, and are in part 
imbricated. Each layer is attached to the concave surface 
of the dermal plate, by the upper extremity and the two 
sides, while the inferior or caudal extremity is free. The 
inferior and first formed layers are short, occupy the base 
and middle, and rise from the plate under a more ob- 
tuse angle than the new formed layers, which are both the 
longest and the broadest. 

Fach layer, which is about one-fiftieth of an inch in dia. 
meter, consists of a very thin plate, the dermal surface of 
which, when viewed with a magnifier, exhibits numerous 
brain-like gyrations. From the ventral surface of this 
plate arise numerous perpendicular laminze, which, when 
viewed laterally, appear like fine parallel threads, but when 
examined vertically, are found to be waved, and fold upon 
themselves. Next the plate they are thin, and not much 
folded ; but towards their other extremity they become 
thicker, striated across, and more folded, with irregular 
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margins. On the thick, tortuous, even ends of these lamina, 
the succeeding plate rests, and derives from them the pe- 
culiar markings of its surface. These lamine are closely 
‘set, irregularly interrupted, and occasionally anastomose. 
M. Cuvier states, erroneously *, *, that these laminz are 
hollow pillars disposed in a quincunx order. 

The term Lone has been improperly applied to this com- 
plicated plate; ‘ for,” according to Mr Harcuert f, 
*¢ this substance, in composition, is exactly similar to shell, 
and consists of various membranes, hardened by carbonate 
of lime, without the smallest mixture of phosphate.” 

The most remarkable species of this genus is the Sepia 
officinalis, which is distinguished from the others by its 
smooth skin. It inhabits the British Seas, and although 
seldom taken, its bone is cast ashore on different parts of 
the coast, from the south of England to the Zetland isles. 

2. Lotico. Calamary. Sides of the sac only furnished 
partially with fins. 

The suckers are disposed on the arms and feet in a 
double row. The dorsal plate is flexible and corneous, im- 
bedded in the substance of the sac, and is multiplied with 
years. The following species occur in our seas 1, ZL. vul- 


garis. 2. Sagittata. 3. Media. 4. Sepiolat. 


* Mem, sur la Seiche, p. 47. + Phil. Trans. vol. Ixxxix. p. 321. 


+ Dr Leacu has described three new species of the genus Loligo, which 
were collected by Mr Crancu during the voyage to the Congo, in that unfor- 
tunate expedition under the direction of Captain Tuckey. These species be-~ 
long to a group which have the suckers produced into hooked processes. In 
two of these species, L. leptura and Smithz, the suckers onthe arms, as well 
as the feet, are produced into hooks, while, in one species, Z. Banksii, the 


feet only are armed with hooks. 
The 
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Head surrounded with Eight Arms without Feet. 

The suckers have soft margins. The sac is destitute of 
fin-like expansions, and is either simple or strengthened in 
the interior by two short corneous processes. The head is 
united with the sac behind, without the intervention of a 
neck. 


a. Arms all equal in Size. 

3. Ocrorus.—Suckers arranged in a double row. 

‘The suckers are sessile. The oviduct is double. The 
margin of the anus is simple. The Sepia octopodia of Lin. 
is the type of the genus. 

4. ELepona.—Suckers on the arms disposed in a single 
row. 

M. Lamarx has figured and described two species of 
this genus, in the Mem. de la Soc. d Hist. Nat. One of 
these is a native of the Mediterranean, and is remarkable 
for giving out an odour like musk. 


b. Arms unequal. 

5. OcyrHor.—Two of the arms at their inner extremities 
furnished with membranaceous expansions. 

In this genus, which was instituted by M. RarinesaueE, 
the suckers are in a double row, and supported on foot- 


The same distinguished naturalist has instituted anew genus nearly allied 
to Loligo, from two species collected during the same voyage. The follow- 
ing characters are assigned to it. 

“© Genus Cranchia.—Body oval, sac-shaped ; fins approximating, their 
extremities free ; neck with a frenum behind, connecting it with the sac, 
and with two other frena, connecting it with the sac before. 

“¢ Sp. 1. Cranchia scabra.— Sac rough, with hard, rough tubercles. 

“¢ Sp. 2. Cranchia maculuta.—Sac smooth, beautifully mottled with dis- 
tant ovate spots.”—‘* Narrative of an expedition to explore the river Zaire, 
usually called the Congo in South Africa, in 1816, under the direction of 
Captain J. K. Tuckey, R. N.” London, 1818, p. 410, 
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stalks. In the specimens of the Ocythoe Cranchit, procu- 
red during the expedition to the Congo, Dr Lracu observ- 
ed ‘ four oblong spots on the inside of the tube, resembling 
the surfaces for the secretion of mucus, two mferior and la- 
teral, and two superior, larger, and meeting anteriorly. On 
the rim of the sac, immediately above the branchiz, on 
each side, is a small, short, fleshy tubercle, which fits into 
an excavation on the opposite side of the sac.”—Phil. 
Trans. 1817. 

This animal was long considered as the fabricator of the 
shell termed Argonauta or Paper Nautilus. 'The observa- 
tions, however, of Mr Crancu, the Zoologist to the Con- 
go Expedition, have demonstrated that the shell is merely 
the temporary residence of this animal, which it quits at 
pleasure. The body of the animal does not conform in 
shape to the cavity of the shell, nor to all its irregularities 
of surface; neither is there any muscular attachment be- 
tween them. “ On the 13th of June” (says Dr Leacu, 
when publishing the notes of Mr Crancn), “ he placed 
two living specimens in a vessel of sea-water ; the animals 
very soon protruded their arms, and swam on and below 
the surface, having all the actions of the common Polypus 
(octopus) of our seas; by means of their suckers, they ad- 
hered firmly to any substance with which they came in con- 
tact, and when sticking to the sides of the basin, the shell 
might easily be withdrawn from the animal. They had 
the power of completely withdrawing within the shell, and 
of leaving it entirely: One individual quitted its shell and 
lived several hours swimming about, and showed no incli- 
nation to return imto it; and others left the shells as he 
was taking them up in the net. They changed colour, 
hike other animals of the class Cephalopoda ; when at rest, 
the colour was pale flesh-coloured, more or less speckled 
with purplish ; the under parts of the arms were bluish- 
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grey; the suckers whitish.” The specimens which furnish. 
ed an opportunity for making the preceding observations, 
were met with in the Gulf of Guinea, and afterwards on 
the voyage, swimming in a small argonauta, on the surface 
of the sea. The reader, who is desirous of farther infor- 
mation on this subject, may consult Dr Lracu’s Observa- 
tions on the Genus Ocythoe of Rafinesque, and Sir EK. Home 
on the Distinguishing Characters between the Ova of the 
Sepia, and those of the Vermes Testacea that live in water, 
in the Philosophical Transactions for 1817, art. xxii. and 
xxiil., (both of which are added to the appendix of Captain 
Tuckey’s Narrative), and a paper by Mr Say, on the 
Genus Ocythoe, in the Phil. Trans. 1819, art. vu. 


Class II.—PTeroprepa. 
Fins formed of membranaceous expansions. 


This class was instituted by Cuvier, for the recep- 
tion of a few genera, the peculiar characters of which 
indicated the impropriety of suffermg them to remain in 
any of those categories which had been previously esta- 
blished. All the species are small in size; and the attempts 
hitherto made to investigate their internal structure, have, 
in a great measure, failed in explaining the functions of the 
organs which are exhibited. The valuable papers of Cu- 
vier, on the Clio, Pneumodermon and Hyalea, include 
nearly all the accurate information on the subject, of which 
naturalists are in possession. 

The general form of these animals is somewhat ovate. 
The tunic appears in some genera, as the Clio and Pneu- 
modermon, to be double, the external one soft and thin, the 
internal exhibiting a fibrous structure, corresponding to the 
muscular web of the skin of the higher classes. In these 
animals, however, these two layers are unconnected through- 
out the greater part of their expansion. In some, as the 
Cymbullia, the tunic is cartilaginous, while in others it is 
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strengthened by a shell. In these last, the shell in the 
Limacina is a spiral univalve, covering the abdominal vis- 
cera, and in the Hyalea, where it serves the same purpose, 
it approaches in character a bivalve shell. It is, however, 
destitute of a hinge, the two valves being united together 
at their caudal margins, and there is no appearance of a 
transverse adductor muscle. 

The organs of motion m all the genera consist of two 
fins, or membranaceous expansions, one being seated on each 
side of the head. They have no foot wherewith to crawl, nor 
any suckers by which they can adhere to objects. They 
are, therefore, free animals moving about in the water by 
means of their fins, and probably possessing, at the 
same time, a power of varying their specific gravity, as they 
are capable of varying, to a certain extent, the form of their 
bodies, and of enlarging or reducing their dimensions, 
There is nothing peculiar in their nervous system, 

The organs of digestion differ greatly from those of the 
cephalopoda, which we have already considered. They are 
generally regarded as destitute, of eyes and ears. Their 
tentacula are either seated on the head, forming two com- 
plicated branches of filaments, or spread along the margin 
of the tunic. There are no arms for seizing the food. The 
mouth, however, is furnished with lips; and, in some, an 
appearance of a tongue at the entrance of the gullet. The 
salivary glands are two in number, lengthened, descending 
a considerable way into the abdomen, and pouring their 
contents, by means of their excretory canals, into the cavi- 
ty of the mouth. The gullet, after being encircled by the 
nervous collar, suffers an enlargement, which has been 
termed a Crop, contiguous to which is the stomach. Both 
these cavities exhibit muscular ridges on the inner surface. 
The liver surrounds the stomach, is intimately united 
with its contents, and pours in its bile by numerous pores. 
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The intestine is short, and, after making one or two turns, 
ascends and terminates in the neck near the mouth. 

The circulating system in this class has been but very 
imperfectly investigated. The pulmonic vessels are un- 
known, but systemic veins, a single auricle, ventricle, and 
aorta, have been detected. The heart, in some, is situate 
on the left, in others, on the right, side of the body. 

The aérating organs exhibit very remarkable differ- 
ences. In the Clio they are in the form of a fine net- 
work on the surface of the fins; in the Pneumodermon 
they are conjectured to form leaf-like ridges on the caudal 
extremity of the body; or if these ridges are to be consi- 
dered as particular kinds of fins, the gills may be sought 
for on the membranaceous expansions of the neck. In the 
Hyalea the branchiz forma complex band on each side of 
the body, at the lateral opening of the shell. 

The animals of this class are all hermaphrodites. There 
is a common cavity, a vesicle, penis, vas deferens and testi- 
cle, together with an oviduct and ovarium. ‘These open 
near the mouth on its ventral margin. There is nothing 
known with respect to the appearance of the eggs, the pe- 
riod of propagating, or the form of their young. 

A]Jl the animals of this class mhabit the sea. Some of 
those, as the Clio and Limacina, frequent the arctic regions, 
and afford the whale a great part of its sustenance. None 
of the species of the class have hitherto been detected in 
the British seas. 

M. Cuvier divides the animals of this class into cepha- 
lous and acephalous. In the latter division he places the 
genus hyalea. The head of the animal of this genus, with 
its inferior neck, may, however, be sufficiently recognised 
to remove all doubt of its existence. 

The characters which may be employed in the classifica- 
tion of this group are numerous; but the influence which 
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their different forms exercise on the habits of the species is 
still unknown. The following disposition of the genera, 
though it has no claims to a natural division, may be use- 
ful to the student in his investigations. 

(1.) Tunic Strengthened by a Shell. 

6. Limactna.—Posterior extremity of the body covered 
by a spiral shell. 

The shell, which is very tender, makes one turn and a- 
half, is flat on one side, with a large pillar cavity on the 
other. The fins are two in number, one on each side of 
the neck. When the animal swims, the head with the fins 
are protruded. 

This genus was instituted by Cuvier, for the reception 
of the Clio helicina of Captain Pxriprs, or Arganauta arc- 
tica of Fapricius. According to Mr Scoressy, it is found 
im great quantities near the coast of Spitzbergen. 

7. Hyatrea.—Posterior extremity of the body protected 
by two connected shelly valves. 

In the animals of this genus, the body is lodged between 
two plates or valves, united at the base, where they inclose 
the caudal extremity. The ventral valve is nearly flat, with 
an uneven margin, narrow anteriorly, but expanding be- 
hind, and terminating in three projecting points. From 
the middle point four mbs diverge forward, and a muscle 
arises, which, fixed in the superior viscera, enables the ani- 
mal to withdraw into the shell. The dorsal valve is short- 
er than the preceding, the margin flat and circular, and the 
middle convex outwardly. In the space between the late- 
al margin of the two valves, on each side, the branchiz 
are situate, in a duplicature of the tunic, the sides of 
which are furnished with filaments) The fleshy neck sup- 
ports the two membranaceous expansions ; between which 
and the base the mouth is situate, surrounded by two 
lips, and strengthened within by two fleshy cheeks. The 
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opening of the anus and oviduct are at the base of the right 
fin. 

The Hyalea tridentata, the best known species of the 
genus, was first noticed by Forskat, in his Descriptiones 
Animalium, p. 124, as an anomia, and inhabiting the Me- 
diterranean. The same species was likewise taken in abun- 
dance in the Gulf of Guinea, by the expedition under Cap- 
tain Tuckey. 

(2.) Tunic destitute of a shell. 

A. Fins double. 

Posterior extremity with leaf-like ridges. 

8. PNeEvMopERMoN.—Head with two bundles of tenta- 
cula. 

The body is oval, with a narrow neck, anda fin on each 
side. ‘The mouth is nearly terminal, furnished on each 
side with a fleshy lip, and beneath, with a fleshy chin. 
Each tentaculum consists of a filament, with a tubercle at the 
end, pierced by a small hole, and considered as exercising 
the office of a sucker. Cuvier, in his Memoir sur L’ Hayle 
et Le Pnewmoderme, considered the leaf-like ridges which 
occur on the caudal extremity of the body, as the branchia, 
and even describes the pulmonary vein which conveys the 
blood from these to the heart. But, in his Regne Animal, 
he states it as the opinion of his assistant, M. BLaInviLLE, 
that the fin-like expansions of the neck contain the bran- 
chize on their surface, as in the case of Clio. ‘The rectum 
and oviduct terminate under the right wing. Cuvier has 
figured and described the only known species, which he 
terms Pneumodermon Peronii, the trivial name being in 
honour of the discoverer, M. PEnroy. 


Posterior extremity simple. 
9. C.10.—Body ovate, with the tunic elongated and 


membranuaceous. 


MOLLUSCA. 445 


The head is divided into two lobes, the summits of which 
are furnished with tentacula. The existence of eyes has 
not been ascertained. ‘The mouth is transverse, with two 
lateral longitudinal lips. On each side of the neck arise two 
blunt, conical, fin-like expansions, with a fine reticulated 
surface, considered as serving the double purpose of fins 
and branchize. The anus and orifice of generation termi- 
nate under the base of the right branchia. The viscera 
do not fill entirely the cavity of the inner bag. The gut 
makes only one fold. 

The genus Clio, was originally instituted by Brown in 
his Natural History of Jamaica. It was afterwards em- 
braced and modified by Linnzus and Pattas, in sucha 
manner, as ultimately to exclude the species for the re- 
ception of which Brown originally formed it. It con- 
tains two species, the most remarkable of which is the Clio 
borealis. Mr Scoregssy, in his valuable work on the 
Arctic Regions, states (vol. 1. p. 544.) that it occurs in 
vast numbers in some situations near Spitzbergen, but is 
not found generally throughout the artic seas. In swim- 
ming, it brings the tips of the fins almost into contact, first 
on one side and then on the other. 

10. CLeopora.—Body covered with a triangular pyra- 
midal tunic. 

The fins are membranaceous. The mouth is situate 
between these, and is furnished with a semicircular lip. 
This genus was instituted by Prron, for the reception of 
the Clio of Brown. The C.pyramidata is the best ascertain- 
ed species. Brown’s Jamaica, p. 386, Tab. 43. f. 1. Two 
other species were taken by the Congo Expedition, in S. 
Lat. 2? 14, and E. Long. 9° 55’, and S. Lat. 2° 41’ E. 
Long. 9° 16’, “* both having a spinous process on each side 
of their shell, near its opening. One species is beautifully 
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suleated transversely, and the other but shghtly so”— 
Tuckey’s Narrative, p. 412. 


B. Fin single. 

11. Cymsurra.—Tunic cartilaginous and trough-shap- 
ed. 

The fin is single, divided into three lobes, one of which 
is small, with two tubercles, and a minute fleshy beard. 
This genus was instituted by PEron, in Annales du Mu- 
seum, t. xv. t. 3. f. 10. 11. 


Section 2.—GasTEROPODA. 
Organs of Progressive Motion fitted for Creeping. 


This is one of the most extensive groups of Molluscous 
animals. The marks by which it is distimguished are well 
defined, and the external and internal characters of the spe- 
cies have been successfully illustrated. 

The gasteropoda may be considered as having the body 
protected dorsally by the cloak, and ventrally by the foot. 
The cloak is either continuous, and usually more or less 
arched, for the reception of the viscera underneath, or it is 
interrupted by a projecting bag, in which are contained the 
principal digestive and reproductive organs. This project- 
ing bag is tapering and spiral, and always protected exter- 
nally by a shell. When the cloak is continuous, the sur- 
face is variously marked, and frequently exhibits a parti- 
cular portion, more elevated than the rest, in some cases 
concealing a testaceous plate, which has been termed the 
shield. 

The foot situate on the ventral surface, and in opposition 
to the cloak, exhibits a flat, soft surface, consisting of inter- 
laced muscular fibres. Its central surface serves as a sup- 
port to the viscera, while externally it constitutes the organ 
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of progressive motion. It is a sucker rather than a foot, 
and enables the animal to adhere to objects when at rest, 
and to crawl from one place to another by a succession of 
adhesions, not unlike the leech. It is also used as a fin in 
swimming. 

By the union of the cloak and foot laterally and poste- 
riorly, a sac is formed, which is open in front for the pro- 
trusion of the neck and head. The line of junction be- 
tween the cloak and foot is marked, in general, by peculia- 
rities in the condition of the margins of both. 

The neck is usually divided from the cloak by a collar, 
or thickened margin belonging to the cloak, or rather to 
the shield, while in other cases it is continuous. Under- 
neath, the neck is frequently attached to the foot. 

The Aead supports the tentacula and eyes, is free dor- 
sally, but frequently intimately connected with the foot on 
its ventral side. The portion between the tentacula and 
the mouth is termed the snout, (le mufie of the French, 
and its margin le chaperon). The mouth exhibits various 
modifications of fleshy lips and corneous jaws. ‘The inside 
of the cheeks are covered in some species with reflected 
teeth to aid deglutition. The tongue can scarcely be de- 
tected in some of the genera; while, in others, it isa simple 
tubercle, or a strap-shaped, spiral organ, armed with trans- 
verse rows of teeth. This spiral tongue, where it is fixed 
to the base of the mouth, is broadest, and there also the 
spinous processes are strongest. The spiral part is narrow- 
est and softest, and folded up behind the pharynx. M. 
CuviER conjectures, and apparently with plausibility, that 
the spiral portion comes forward into the mouth to act as a 
tongue, in proportion as the anterior part is worn by use 
and absorbed. (See his Memoire sur la Vivipare Ceau 
douce, p. 12). 
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The organs of respiration exhibit the two modifications 
of lungs and gills, to enable us to divide the gasteropoda 
into two classes, which we have termed Pulmonifera and 
Branchifera. M. Cuvier appears to have been in some 
measure aware of the importance of the distinction when 
he instituted his order Pulmonés ; but he afterwards suffer- 
ed himself to be more influenced by the presence of an oper- 
culum, the shape of the aperture of the shell, and the sup- 
posed separation of the sexes, than by the characters of the 


respiratory organs. 
Class 1.—PuLMoNIFERA. 


The pulmonary cavity is single and lateral. Its orifice 
is capable of being closed at the will of the animal. The 
bloodvessels are spread, chiefly on the walls and roof, like 
delicate net-work. The opening of the cavity is usually on 
the right side, with the anus behind it, and the sexual ori- 
fice is in the front near the head. In some of the genera, 
these openings are situate on the left side. The shells of 
the former are denominated devxtral; of the latter sinistral. 
This change in the position of the external openings is ac- 
companied by a corresponding alteration in the arrangement 
of the internal organs. The heart, for example, is always 
placed on the side opposite the pulmonary cavity. In the 
dextral shells, therefore, it is sinistral. In both kinds, 
however, all the organs preserve the same relation to the 
back and belly, the head and tail. It is impossible, there- 
fore, to conceive a dextral animal changed into a sinistral, 
by any circumstance which could take place at the period 
of hatching, as M. Bosc was inclined to believe. This ar- 
rangement of the organs must have been not merely conge- 
nital, but coeval with the formation of the embryo. In 
some species all the individuals are sinistral, while in others 
the occurrence is rarely met with in a solitary example. 
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The former are in their natural state, the latter ought to 
be regarded as monsters. Where the character is perma- 
nent, it should constitute a generical difference. 

The reproductive system of the animals of this class ex- 
hibits the sexual organs, in general, united in the same in- 
dividual. Mutual impregnation, however, is necessary. 
All the species are oviparous. The eggs are either naked, 
as in the terrestrial genera, or enveloped in a gelatinous 
mass, like the aquatic kinds. ‘The embryo acquires nearly 
all its members while in the egg, and the shell is of a pro- 
portional size previcus to hatching. Sir Everarp Home, 
when treating of the distinguished characters between the 
ova of the sepia, and those of the vermes testacea that live 
in water (Phil. Trans. 1817, p. 297), and when referring 
to the ova of the vermes testacea, says, “ If the shell were 
formed in the ovum, the process of aérating the blood must 
be very materially interfered with, for this reason, the co- 
vering, or shell of the egg, first drops off, and the young 
is hatched before the shell of the animal is formed ; this I 
have seen take place in the eggs of the garden snail, but in 
the testacea that live in water, the young requires some de- 
fence in the period between the egg being hatched and the 
young acquiring its shell, which is not necessary in those 
that live on land; for this purpose, the ova are enclosed 
in chambers of a particular kind.” The assertion here 
made, and founded on a priori considerations, that the 
shell is not formed until after the egg is hatched, is oppos- 
ed by every observation which we have been able to make 
on the subject ; and what is more surprising, it is at vari- 
ance with his own observations on the garden snail, the very 
example produced in its confirmation. The eggs of a snail, 
laid on 5th August 1773, were hatched on the 20th of that 
month, and their condition at this time distinctly stated. 
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“ On the 20th,” he says, “ the young were hatched, and the 
shell completely formed.” It is much more becoming in a 
philosopher to observe how nature operates, than to pro- 
nounce what she mast do. 


Order I.—TErRREsSTRIAL. 


The animals of this order reside constantly on the land. 
When by accident they fall into the water, they appear to 
be incapable of using their foot as a sucker or as a fin, and 
die after a few writhings. The species in general prefer 
moist places, and are seldom very active in dry weather. 
After a shower they speedily leave their hiding places, and 
at this time they may be readily collected. ‘The eggs are 
hatehed on land. 

Ist Subdivision. 

Cloak and foot parallel, and containing the viscera be- 
tween them. 

In this group are included those animals denominated 
slugs in this country. They possess four retractile tenta- 
cula, of unequal length. The eyes are two in number, in 
the form of black points, seated at the tips of the posterior 
tentacula. 


Ist Tribe. 

Cloak with a shield. This shield is, in general, strength- 
ened internally by a deposition of earthy matter, in the 
form of grains, or a shelly plate. 

A. Shield anterior. In this group the shield is placed 
nearer the head than the tail. It contains four genera, 
two of which have compound tails, or furnished with pecu- 
har organs, while in the remaining genera the tails are sim- 
ple. The mouth consists of lips, which are capable of small 
extension, and above, the entrance is armed with a concave 
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corneous jaw with a notch in the middle. The tongue is 
merely armed with soft transverse ridges, pointed before, 
and terminated by a short cartilaginous cone. There isa 
sensible dilatation of the gullet, which marks the place of 
the stomach, at the under extremity of which, is the rudi- 
ment of a caecum at the pyloric opening. The intestine 
makes several folds, chiefly in the liver, before it reaches 
the anus. The salivary glands reach to the extremity of 
the gullet. The liver is divided into five lobes, which give 
rise to two ducts that open into the pylorus. 

The circulating system consists of two venz cavae, which 
give out numerous branches to the pulmonary cavity. ‘The 
aérated blood is conveyed by several ducts to a simple mem- 
branaceous systemic auricle. Between the auricle and ven- 
tricle there are two valves. The ventricle is more muscu- 
lar than the auricle. The arteries, which take their rise 
from a single aorta, are characterised by a peculiar opaci- 
ty, and whiteness of colour, as if they were filled with milk. 

The organ of viscosity nearly encircles the pericardium. 
It consists of regularly pectinated plates. Its excretory ca- 
nal terminates at the pulmonary cavity. 

The organs of generation consist, in the female parts, of 
an ovarium, oviduct, and uterus; and in the male, of a tes- 
ticle, vas deferens, and penis, together with the peduncu- 
lated vesicle; and, as common to both the sexual organs, 
there is a cavity opening externally, in which, by separate 
orifices, the uterus, penis, and vesicle, terminate. 

1. Extremity of the Tail Compound. 

12. Arton.—A mucous orifice at the termination of the 
cloak. 

This genus has been recently instituted by M. le Baron 
D’Audebard De Férrussac, in his Histoire Naturelle Géné- 
rale et Particuliére du Mollusques Terrestres et Fluviatiles, 
folio, Paris, 1819, 3e. liv. p. 53. The species of which at 
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consists were formerly confounded with those which now 
constitute the restricted genus Limax. It differs, however, 
in possessing the mucous pore, in the pulmonary orifice be- 
ing near the anterior margin of the shield, with the sexual 
orifice underneath, and im the soft state of the calcareous 
matter, in the shield. ‘The author now quoted, has de- 
scribed four species, and illustrated their characters by 
beautiful and expressive figures. The Lima ater (toge- 
ther with its variety rufus) of British writers may be re- 
garded as the type of the genus. 

13. PLecrropHorus.—A conical protuberant shell at 
the termination of the cloak. 

This genus, likewise stituted by M. Ferrussac, nearly 
resembles the preceding m form. Three species have been 
described and figured, which, however, differ remarkably 
from one another. 

2. Extremity of the Tail simple. 

The genera of this group have neither a terminal mu- 
cous orifice nor shell. 

14. Limax.—Pulmonary orifice near the posterior mar- 
gin of the shield. 

This genus, as now restricted by M. Frerrussac, differs 
from the Arion in the absence of the caudal mucous pore, 
the position of the pulmonary cavity, and the orifice of the 
sexual organs placed under the superior right tentaculum. 
The calcareous matter of the shield is more solid, and ap- 
pears as a shelly plate. Six species have been described 
and figured. The Lima cinereus of Lister is the type 
of the genus. 


15. Limacetius.—Pulmonary orifice near the anterior 
margin of the shield. 

This genus was instituted by M. pe Biarnvixe, in the 
Journal de Physique, December 1817, p. 442, pl. 11, f. 5, 


nov. Hs observations were made on a specimen in a shri- 
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velled state, preserved in spirits of wine, which was com- 
municated to him by Dr Leacu of the British Museum. 
Its history is, therefore, necessarily imperfect. The animal. 
is rounded before, and pointed behind, and dorsally protu- 
berant. The whole body is smooth, soft, and of a greyish- 
white colour. The shield, which adheres on all sides, is 
destitute of any shelly plate. It is notched near its ante- 
rior margin, at the opening of the pulmonary cavity. The 
foot is broad, and separated from the cloak by a slight 
fold, which, on the right side, forms a groove, leading from 
the base of the right tentaculum to the posterior extremity 
of the body. It is inferred from this appearance, that the 
sexual organs are disjoined, the female parts being seated 
in the tail, while the male organs occupy the ordinary po- 
sition. The only species, Limacellus lactescens, is supposed 
to have been brought from the Antilles. 

B. Shield posterior. 

In this group, the shield is placed nearer to the tail than 
in the preceding, and is fortified internally with a subspiral 
plate. It contains one genus. 

16. ParmMace.ia.—Posterior extremity of the shield 
containing the shell. 

The pulmonary cavity is placed underneath the shell of 
the shield. This arrangement occasions a corresponding 
posterior position to the heart. Along the back, from the 
shield to the head, are three grooves, the middle one of 
which is double. The shield itself adheres only at the pos- 
terior portion, the anterior part being free. The internal 
structure is similar to the slugs. The only marked difference, 
indeed, consists in two conical appendages of the sexual ca- 
vity, by which there is an approach to the species of Helicia. 

The Parmacella Olivieri is the only known species, and 
was first described, and its structure unfolded, by M. Cu- 
vier. It was brought from Mesopoiamia by M. Ouivirr. 
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2d Tribe. Cloak destitute of a shield. 

In this tribe, the pulmonary cavity is situate near the 
tail. 

A. Tail covered with a single spiral open shell. 

17. TesracetLa—Pulmonary cavity underneath the 
shell. 

The vent and pulmonary cavity are, from the position of 
the protecting shell, on which they are dependent, nearly 
terminal. The foot extends on each side beyond the body. 
From the manner in which the blood is aérated, the auricle 
and ventricle are placed longitudinally, the latter bemg an- 
terior. 

‘This genus at present consists of three species. One of 
these, 7”. haliotoideus, is a native of France and Spain. It 
lives in the soil, and feeds on the earthworm. Another 
species, the 7’. Maugei, was first observed at ‘Teneriffe, by 
M. Mauer. It has been figured in the splendid work on 
the Mollusca, by Ferrussac, already referred to, ‘Tab. vii. 
f. 10—12, from specimens found in the botanical garden of 
Bristol, and communicated by Dr Leacu. It has been 
conjectured, that the British examples may have been intro- 
duced along with plants from Teneriffe. The third spe- 
cies, T'. Ambiguus, is established on the doubtful authority 
of a shell, in the collection of M. Lamarx. 

B. Destitute of an external shell. 

18. VeronicEeLtus.—Cloak fortified posteriorly by an 
internal shelly plate. Tentacula four. 

This genus was instituted by M. Buainvitie, for the 
reception of the V. davis, established from a specimen pre- 
served in spirits, belonging to the British Museum, and 
communicated by Dr Leacn. It is figured by Ferrussac, 
Tab. vii. Fig. 6, 7. The body is somewhat pointed be- 
fore, and rounded behind. The cloak is large ; the foot 
rather narrow, and plaited on the edges. ‘The opening te 
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the pulmonary cavity is situate on the right side posteriorly, 
under the shell. A little in advance of this, 1s another 
opening, in the middle of which is the funnel-shaped aper- 
ture of the anus. The sexual organs are united, and placed 
at the base of the right tentaculum. 

It is not improbable, according to Frrrussac, that the 
Limax nudus cinereus terrestris of SLOANE, Jam. 11. p. 190, 
Tab. 233, f. 2, 3, may belong to this genus, or rather, that 
the individual brought home by Stoane, may have been 
the identical specimen submitted to M. BLArNvILLE’s exa- 
mination. 

19. Oncutp1um.—Cloak tuberculated. Snout enlarged 
and emarginate. Tentacula two in number, with eyes at 
the tips. 

This genus was instituted by Dr Buchanan (now HaMIL- 
Ton), in Lin. Trans. vol. v. p. 132, for the reception of a 
species which he found in Bengal, on the leaves of T'ypha 
Elephantina. It is not, according to this naturalist, “ like 
many others of the worm kind, an hermaphrodite animal; for 
the male and female organs of generation are in distinct indi- 
viduals. I have not yet perceived any mark to distinguish the 
sexes, while they are not in copulation; as, in both, the anus 
and sexual organs are placed in a perforation (cloaca commu- 
nis), in the under part of the tail, immediately behind the 
foot; but, during coition, the distinction of sexes is very 
evident, the penis protruding to a great length, considermg 
the size of the animal.” 

2d Subdivision. 

Cloak and foot not parallel; the viscera contained in a 
spiral, dorsal protuberance, protected by a shell. 

This group includes the animals usually denominated 
Swarts. They bear a very close resemblance to the Slugs. 
The shield, however, has a thickened margm in front, 
destined to secrete the matter of the shell. In the part cor 
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responding with the centre of the shield in the slugs, there 
is (as Cuvier has characteristically termed it) a natwrad 
rupture, through which the viscera are protruded into a co- 
nical bag twisted spirally. In this bag are contained the 
principal viscera, the liver occupying its extremity. The 
body of the animal is attached to the pillar of the shell by 
a complicated muscle, which shifts its place with the growth 
of the animal. The mouth is furnished above with a thin- 
arched corneous mandible, notched on the edges. The 
whole body, including the foot and head, are, in general, 
capable of being withdrawn into the cavity of the shell. In 
one genus, the aperture is closed by a lid. 

Ist Tribe, 

The foot is furnished with a lid or operculum, for closing 
the mouth of the shell when the animal withdraws itself in- 
to the cavity. 

20. CycLtostoma.—Aperture of the shell circular. 

The tentacula are linear and subretractile. The primary 
ones have subglobular, highly-polished extremities, consi- 
dered by Monracu as the eyes. The true eyes, how- 
ever, are placed at the exterior base of the large tentacula, 
and are elevated on tubercles, which are the rudiments of 
the second pair. 

The aperture of the pulmonary cavity is situate on the 
neck. The sexes are likewise separate; the penis of the 
male being large, flat, and muscular. The mouth is form- 
ed into a kind of proboscis, and the upper lip is deeply: 
emarginate. The J'urbo elegans of British conchologists 
is the type of the genus. 


Qd Tribe. 

Foot destitute of a lid. 

A. Aperture of the shell with a thickened margin. 

Tn all this division, the margin of the shell, while the ani- 
mal is young, is thin; but, upon reaching a certain period, 
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it becomes thick, and bordered with a ring, after which 
there is no increase of size. 


1. Last formed Whorl of the Shell greatly larger than 
the penultimate one. 


21. Helix.—Snail. Aperture of the shell lunulated ; 
the width and length nearly equal. 

The snails differ from the slugs chiefly in the organs of 
reproduction. The vagina, previous to its termination in 
the sexual cavity, is joined by the canal of the vesicle, and 
by two ducts, each proceeding from a bundle of multifid 
vesicles. Each bundle consists of a stem or duct, and nu- 
merous branches, with blunt terminations. These organs 
secrete a thin milky fluid, the use of which is unknown. 

Connected with the sexual cavity is the bag in which the 
darts are produced. The bag itself is muscular, with lon- 
gitudinal grooves, and a glandular body at the extremity. 
This glandular body secretes the dart, which is in the form 
of a lengthened pyramid, consisting of calcareous filaments 
nearly resembling asbestus. Previous to the sexual union, 
the two snails touch each other repeatedly with the mouth 
and tentacula, and at last the dart of the one is pushed 
forth by its muscular bag, and directed against the body of 
the other, into which it enters, never penetrating through 
the integuments, and even, in many cases, falling short of 
its mark. Whether the use of the dart is merely to stimu- 
late, or whether it is subservient to any other purpose, can 
scarcely be said to be determined. 

The species belonging to this genus are numerous, and 
exhibit, in the form, the markings, and the coverings of the 
shell, numerous characters for their subdivision. 

22, Burmmus.—Aperture of the shell longer than broad. 

The structure of the animals of this genus has not been 
determined ; but analogy would lead us to conclude, that it 
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is similar to the snails. While the shells of the helix are 
globose, those of bulimus are turreted. 


2. Last Whorl nearly of the same size as the penultimate 
one, or even less. 


The species which are related to the Turbo bidens per- 
versus and muscorum of Linnzus, constitute a very natu- 
ral family, which may be termed Purapz, distinguished 
by the mouth being, in general, furnished with teeth, or 
testaceous laminz, and the last whorl nearly the same 
as the preceding. Perhaps the most convenient way of 
dividing them is into two sections, the first including the 
dextral, and the second the sinistral shells. 

The dextral pupadee form three genera. The Pura, as 
originally constructed by Lamark, was equally faulty with 
many of the old Linnzan genera. As we have restricted 
it to include dextral shells, with the animal possessing four 
tentacula, with eyes at the tips of the two longest, we can 
receive into it the muscoruwm, sexdentatus, and juniperi of 
Monracu- The genus Chondrus of Cuvier contains the 
tridens of Montacu. In the genus Carycutum, formed 
by Mutter, the tentacula are only two in number, with 
the eyes placed at the base. It is represented by the T. 
carychium of Monracu. 

*The sinistral pupade form two genera. The first, 
which is the Clausilia of Draparnaup, contains sinistral 
shells, the animal furnished with four tentacula, having 
eyes at the tips of the twe longest. To the pillar there is 
attached internally a twisted plate. ‘This contains the fol- 
lowing British species,—perversa, nigricans, laminata, bi- 
plicata, and labiata. The other genus, called VErTIG0, was 
formed by Mutter. The animal possesses only two ten- 
tacula, with the eyes on their tips. The T. vertigo is the 
type of the genus. 


MOLLUSCA. 459 


B. Aperture of the shell destitute of a thickened margin. 
There is in this group no certain indication of maturity 
or stationary growth. 


1. Mouth of the Shell at the Pillar entire. 

23. Virrina.—Margin of the shield double. 

The upper fold of the shield is divided into several lobes, 
which are capable of being reflected over the surface of the 
shell. The shell itself is not capable of containing the whole 
body of the animal. The Helix pellucida of MULLER is 
the type of the genus. It is a common British species, and 
was hastily regarded by Monracu as the fry of the Helix 
lucida *. 

2. Mouth of the Shell at the Pillar effuse. 

24. Succinea.—Termination of the pillar rounded. 

The mouth is large in proportion to the size of the shell, 
with the outer-lip thin, and the pillar attenuated. We are 
at a loss to account for the conduct of Lamarx in substi- 
tuting a new name for this genus, without any apparent rea- 
son, and thus adding to the synonimes with which the 
science is already oppressed. The name first employed by 
Drararnavp, indicates one of the most striking characters 
of the type of the genus; whereas the term Amphibulina, 
used by Lamark, is founded on a mistake, and is apt to 
mislead. The Hela succinea (the type of the genus), 
although found in damp places, is not amphibious. It 
never enters the water voluntarily. Indeed Murr says, 
«* Sponte in aquam descendere nunquam vidi, e contra 
quoties eum aque immisi, confestim egrediebatur.” The 
same remark is made. by Monracu, and we have often 
witnessed its truth. 

25. Acnatina.—The termination of the pillar truncated. 


* A figure of this species is given in Plate IV, f. 1. 
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The Buccinum acicula of MULLER, a native of England, 
belongs to this genus; and likewise the Helix octona of 
Linus, erroneously considered as a native of Britain. 


Order II.—Aaquaric. 


The aquatic pulmoniferous gasteropoda have their resi- 
dence constantly in the water. ‘They possess two tentacula 
only. These are usually flattened, incapable of bemg with- 
drawn, and having the eyes at the internal base. The food 
consists of aquatic plants. Respiration can only take place 
at the surface of the water, to which the animals occasional- 
ly ascend, to expel from the pulmonary cavity the vitiated 
air, and replenish it with a fresh supply. The sexes are 
united. The spawn, which is in the form of a rounded ge- 
latinous mass, containing many ova, is deposited on aquatic 
plants under water. Previous to hatching, the foetus must 
be aérated by means of some branchial arrangement. 


1st Subdivision. 

Body protected externally by a shell. 

The animals belonging to this subdivision bear a very 
close resemblance to the snails, in the structure of their bo- 
dy, and the form of their shell. 


Ist Tribe. 

The protecting shell spirally twisted. 

A. Shell turreted. 

J. Whorls dextral. 

24. Lymnevs.—Aperture of the shell having the nght 
lip jomed to the left at the base, and folding back on the 
pillar. 

The tentacula are lanceolate and depressed. The mouth 
is furnished with three jaws; the lateral ones simple ; the 
upper one crescent-shaped, and emarginate. ‘The male and 
female organs, though imtimately connected internally, 
haye their external orifices separated to a considerable dis- 
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tance, the former issuing under the right tentaculum, the 
latter at the pulmonary cavity. In consequence of this ar- 
rangemett, the individuals of ZL. stagnalis have been ob- 
served by Gxorrroy and Mutter to unite together in a 
chain during coition, the first and last members of the se- 
ries exercising only one of the sexual functions, the inter- 
vening individuals impregnating and receiving impregna- 
tion at the same time. Whether this is the constant or 
only accidental practice of this species, does not appear to 
be determined. We know that many other species of the 
genus are mutually impregnated, as usual, in pairs only. 
The species of this genus are numerous. ‘They reside in 
pools, lakes, and rivers, and furnish a favourite repast 
to the different kinds of trouts and water-fowl. ‘The fol- 
lowing are natives of Britain :—L. stagnalis, fragilis, pa- 
lustris, fossarius, octanfractus, detritus, auricularius, pu- 
tris, glutinosus, and probably Helix lutea of Montacu. 
With regard to the Lymneus auricularius, it would ap- 
pear, from the observations of Draprarnaup, “ Histoire 
des Mollusques,” p. 49., that it exhibits a very singular 
structure of the respiratory organs. We shall quote his 
own words :—* L’animal esi pourvu de quatre filamens ou 
tubes qui partent de la partie supériure du cou, pres du 
manteau; ce sont des trachées. Ces tubes sont longs, 
blancs et trés transparens, et on ne les distingue bien qu’ a 
la loupe. Leur surface est comme rugucuse, et leur extré- 
mité est un peu renflée. Ils sont rétractiles. L’animal les 
fait sortir 4 volonté, un, deux, trois ensemble: il les agite 
et les contourne sans cesse en divers sens: ce qui fait qu’on 
les prendroit pour de petits vers. Je présume que par ce 
mouvement ces organes separent de Teau lair que y’est 
contenu et absorbent. Cet animal est tres sujet, ainsi que 
les autres gasteropodes fluviatiles, 4 ¢tre infeste par le nais 
vermicularis, qui se loge ordinairement entre le cou et le 
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manteau, au dessous des tentacules, et sagite sans cesse 
d’un mouvement vermiculaire.” But little doubt, we think, 
can be entertained that this naturalist had been deceived by 
some of the parasitical leeches which infest the aquatic pul- 
monifera, and that, instead of breathing by means of tubu- 
lar gills, the animal of the L. awricularius possesses, like 
those which it resembles in other characters, a pulmonary 
cavity. 

2. Whorls sinistral. 

25. Puysa.—Pillar-lip destitute of a fold. 

The external appearance of the animal is similar to the 
Lymneus ; but the margin of the cloak is loose, divided in- 
to lobes, and capable of being reflected over the surface of 
the shell near the mouth. This genus was instituted by 
Drararnaup. The Bulla fontinalis of British authors is 
regarded as the type of the genus. 

26. ArpLexa.—Pillar-lip, with a fold. 

This genus was instituted by us for the reception of the 
Bulla hypnorum and rivalis of British writers. The shell 
is more produced than in the physa. The cloak of the ani- 
mal is incapable of being reflected on the shell, and its mar- 
gin is destitute of lobes. 

B. Shells depressed. 

The spires revolve in nearly the same horizontal line. 
The tentacula are long and filiform. 

27. Pianorsis.—Cavity of the shell entire. 

This is another sinistral genus; the vent, pulmonary ca- 
vity, and sexual organs, being on the left, and the heart on 
the right side. The P. corneus, the type of the genus, 
pours forth, when irritated, a purple fluid from the sides, 
between the foot and the margin of the cloak. 

28. SzcmMENTINA.—Cavity of the shell divided. 

Externally, the shell appears similar to planorbis ; but in- 
ternally, it is divided by testaceous, transverse partitions, in- 
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to several chambers, which communicate with each other by 
triradiated apertures. It is uncertain whether the animal is 
to be considered as dextral or sinistral. This genus was 
instituted by us several years ago, for the reception of the 
Nautilus lacustris of Lieurroor, first described and figur- 
ed in Phil. Trans. vol. |xxvi. p. 160. Tab. 1. f. 1. 8. 

2d Tribe. 

Shell simply conical. 

29. AncyLus.—Foot short, elliptical. 

The tentacula are short, compressed, and a little trun- 
cated. This genus was formed by Grorrroy, and includes 
the Patella lacustris and oblonga of British conchologists. 

Qd Subdivision. 

Body destitute of the external protection of a shell. 

30. Prronta.—Head with two long retractile tentacula. 
The snout is divided into two broad appendages. Between 
the tentacula, towards the right side, is the opening for the 
penis. The anus is terminal, immediately above which is 
the entrance to the pulmonary cavity ; and on the right is 
the opening to the female organs, from which a groove runs 
towards the right lobe of the snout. 

The mouth is destitute of a proboscis or jaws. The tongue 
is merely a cartilaginous plate grooved transversely. The 
gullet is long in proportion, with a villous surface. There 
are three stomachs, each distinguished by its peculiar cha- 
racters. The first is a true gizzard, covered internally with 
a cartilaginous cuticle, and its walls formed of two strong 
muscles, with eonnecting ligaments. The second stomach 
is funnel-shaped, with prominent ridges both on its-external. 
and internal surface. These ridges, at their origin inter- 
nally, are highest, and project considerably into the cavity, 
acting like a valve in retarding the progress of the food. 
The third stomach is short and cylindrical, covered inter- 
nally with equal longitudinal fine ridges. The intestine is 
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nearly of equal thickness throughout, and upwards of 
twice the length of the body. ‘The salivary glands are 
much branched, and pour thew contents into the entrance 
of the gullet. The liver, in the animais of this genus, is 
distributed into three separate portions, each of which may 
be regarded as a distinct liver, an arrangement which is not 
known to take place in any other animal. ‘The first liver 
is situate near the middie of the body, on the right side ; 
while the second is placed near the posterior extremity. 
The ducts enter the cardiac opening of the stomach, each 
by a separate hole, and seem to occupy the place of the 
zone of gastric glands observed in birds. The third liver is 
placed at the posterior end of the gizzard, into which it 
pours its contents by a short duct. 

The most remarkable feature of the circulating system, 
is the position of the lungs, at the posterior extremity of the 
body, which occasions a corresponding arrangement in the 
connecting organs. The entrance to the pulmonary cavity 
is immediately above the anus. The vessels in which the 
blood is aérated, are distributed on the roof and sides of 
the cavity. The pulmonic veins consist of two receptacles, 
one on each side, extending nearly the length of the body, 
which may be considered as venze cave. These receive the 
blood by numerous vessels, and convey it directly to the 
lungs. The aérated blood is conveyed by a systemic vein 
into a large auricle, seated in front of the lungs, cf consi- 
derable size, with the walls fortified on the interior by 
branched ligaments. The ventricle is placed at its ante- 
rior extremity, and separated by two valves. ‘The aorta 
arises from the opposite side of the ventricle, its main trunk 
passing on towards the head. 

The male and female organs of generation, although oc- 
curring in the same individual, appear to occupy different 
parts of the body. The opening of the male organs is at 
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the tentacula, which leads to a cavity terminating in two 
unequal recesses. The anterior is the smallest, and receives 
the termination of a vessel three or four times longer than 
the body, which takes its rise at the external base of 
the cavity, apparently from the cellular substance, and, 
after a variety of convolutions in the neighbourhood of 
the mouth, opens into the recess. The second recess is the 
largest, and the vessel connected with it is most compli- 
cated. Its origin is in a mass which occupies a consider- 
able portion of the abdominal cavity, and which consists of 
a vessel forming a great number of complicated convolu- 
tions, liberally supplied with bloodvessels. The duct 
which proceeds from this mass, undergoes for a short space 
a sudden thickening of its walls, after which it again con- 
tracts, and, before it terminates in a perforated glandular 
knob in the recess, it contains a pedunculated fleshy body, 
with a sharp-pointed corneous extremity, probably capable 
of being protruded into the recess and cavity. 

The parts which are considered as forming the female or- 
gans, or those which are connected with the sexual cavity on 
the right side of the anus, consist of an ovarium, divided into 
two lobes, each of which may be perceived to be again mi- 
nutely subdivided. The oviduct is tortuous, and passes 
through a glandular body, which, in the other gasteropoda, 
is regarded as the testicle. The pedunculated vesicle gives 
out two ducts, one of which goes to the testicle; the other 
to the uterus. It is difficult to form even a conjecture re- 
garding the uses of all this complicated sexual apparatus. 
The subject can only be elucidated by an attentive exami- 
nation of the condition of the organs at different seasons of 
the year, and by srudying, at the same time, the habits of 
the animals. 

‘The preceding description of the characters of the genus 
is taken from the anatomical details of a species found 
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creeping upon the rocksunder water in the Mauritius, by M. 
Peron, which Cuvier referred to the genus Onchidium 
of Bucuanay, already noticed. We have ventured to in- 
stitute the genus, and to name in honour of the discoverer 
of the first ascertained species. Cuvier conjectures that 
it breathes free air, and has accordingly inserted it among 
the Pulmones aquatique. Some doubts, however, may 
reasonably be entertained as to the truth of this supposi- 
tion. It would certainly be an unexpected occurrence, to 
find a marine gasteropodous mollusca obliged to come to 
the surface, at intervals, to respire. It will probably be 
found that it is truly branchiferous. 


Class I].—BrancHIFERA. 

The molluscous animals of this class are more numerous 
than those of the preceding. They chiefly inhabit the wa- 
ters of the ocean, a few genera only being met with in fresh 
water lakes and rivers. The branchiz which constitute 
their aérating organs, exhibit numerous varieties of form, 
position, and protection, and furnish valuable characters 
for their methodical distribution. 


Order I.—BrANCHLE EXTERNAL. 


The branchiz are pedunculated, and more or less plu- 
mose. ‘They are moveable at the will of the animal, and, 
in general, are capable of great alteration of form. 

Ist Tribe. 

Branchiz exposed. In nearly all the genera, the bran- 
chiz are numerous and distributed regularly over the cloaks 
or sides. 

A. Branchiz issuing from the cloak dorsally. 

1. Body exposed, and destitute of a shell. 

In many species the back is covered with perforated pa- 
pillz, which pour out a mucous secretion. All the species 
are hermaphrodite, with reciprocal impregnation. 
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a. Anus situate near the posterior extremity of the back, 
and surrounded with a fringe of plumose branchize. 

31. Doris. Oral tentacula two; vent without scales. 

The cloak is covered with retractile papille, and sepa- 
rated from the foot by a distinct duplicature. ‘Towards 
its anterior margin are placed the two superior tentacula. 
These are retractile, surrounded at the base with a short 
sheath, and supported on a slender stem, having an en- 
larged compound plicated summit. The neck is short, and 
above the mouth there is a small projecting membrane, 
connected at each side with the oral tentacula, which are 
in general minute, and of difficult detection. 

The mouth is in the form of a short trunk, leading to 
Heshy lips, within which the tongueis placed. This last organ 
iscovered with minute reflected hairs, and, from its motion, 
appears to be destined exclusively for deglutition. Thegullet 
is a simple membranaceous tube, terminating in a stomach, 
which presents on the interior a few longitudinal folds. It is 
furnished with a small cecum, the extremity of which re- 
ceives the bile from the liver. The stomach likewise re- 
ceives the secretion of another gland, which is not connected 
with the liver, in the form of a small bag, the imer surface 
of which is covered with numerous papilla. The intestine 
is lodged in a groove on the surface of the liver, and pro- 
ceeds directly to the anus. 

The liver itself is divided into two lobes, and gives rise 
to numerous biliary ducts, which proceed to the stomach. 
But it likewise gives rise to a duct which proceeds to a 
small bag plaited on the inside, and afterwards opens on 
the surface at a small hole near the anus. It yet remains 
to be determined, whether the fluid carried off by this con- 
duit be excrementitious matter, separated by the hver, or 

_ whether the gland which produces it be distinct from that 
cg2 
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organ, but so interwoven therewith as to elude the obser- 
vation of the anatomist. 

It is obvious, from the structure of the digestive organs. 
that the species subsist on soft food, requiring neither cut- 
ting nor grinding, and, in this respect, differ remarkably 
from the species of the genus Tritonia, which were former- 
ly arranged along with them. 

The organs of generation differ little from the other her- 
maphrodite gasteropoda. The vesicle furnishes two canals, 
one of which goes to the testicle, the other to the penis. 
There is likewise a minute bag connected with the canal 
of the latter. 'The spawn is deposited on sea-weeds and 
stones. It is gelatinous, of a white colour, and in appear- 
ance resembles the Spongia compressa. 

The followmg species are natives of the British seas: 
1. D. Argo; 2. Verrucosa; 3. Lavis; 4. Marginata ; 
5. Nodosa ; 6. Quadricornis ; 7. Nigricans. 

32. Potycera. Oral tentacula more than two. 

The branchiz, when withdrawn, are protected by two 
scales. The superior tentacula resemble those of the doris, 
the oral ones are more numerous, sometimes amounting to 
six. P. flava and pennigera are British examples. 

b. Anus situate on the right side, and unconnected with 
the branchiz. 

(A.) Mouth furnished with corneous jaws. 

These jaws are in the form of narrow plates, which cut 
the food by crossing each other like the blades of a pair of 
scissors. 

(1.) Branchize disposed along the back or sides, and un- 
connected with membranaceous expansions. 

(a.) Tentacula limited to two in number. 

33. Tercires. Branchiz furnished with a sheath at the 
base. 

The branchiz form a single row on each side, and are 
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qualified to act as suckers. The Limawx tergipes of Fous- 
KAEL, Des. An. p. 99, is the type of the genus. 7’. ma- 
culata, described by Monracu, Lin, Trans. vii. p. 80, 
t. vii. f. 8, 9, is a British example. 

34. Tritonta. Branchiz destitute of basilar sheaths. 

The branchiz are in the form of plumes, or imbricated 
. productions, placed in a row on each side the back. The 
tentacula, which are partially retractile, have a sheath at 
che base. In some of the species there are indications of 
eyes. 

The mouth consists of two lips, which are placed 
longitudinally, and open into a short canal. The jaws 
consist of two corneous plates, united at the upper 
dorsal edge, slightly arched, and meeting at their up- 
per margin, for the purpose of cutting. Within these 
is the tongue, which differs remarkably from the same 
member in the Doris. In the latter, the spines with which 
it is beset are reflected, and draw the food to the gullet, 
while in the former, the spines are deflected, and serve to 
keep the food within the reach of the jaws. The tongue 
of the doris, therefore, serves for deglutition, that ‘of the 
tritonia for mastication. M. Cuvier describes the func-_ 
tions of both as similar. The salivary glands are placed 
on each side the gullet, and empty their contents behind 
the jaws. The gullet has a few longitudinal folds; the 
stomach is simple, scarcely differing from the gullet; and 
the intestine proceeds almost directly to the anus, situate 
on the right side. The liver is small, and situate be- 
hind, enveloping the stomach, and intimately united with 
the ovarium. ‘The organs of generation exhibit nothing 
remarkable. The pedunculated vesicle has a simple canal. 
The external opening of the organs of generation is situate 
a little before and beneath the anus. The 7’. arbores- 
cens, pinnatifida, and bifida, are examples of British spe- 
cies, 
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(4.) Tentacula four in number. 

The branchiz are simple, tapering, or clavate, and dis- 
posed in transverse rowson each. These branchize in some 
species readily fall off, and, as if independent, are capable 
of swimming about for a short time in the water. This is 
executed by means of minute hairs with which their sur- 
face is covered, and which move rapidly, pushing forward 
the distal extremity. 

35. Montacua.  Branchiz in continuous rows across 
the back. 

This genus, which differs from the other, not merely in 
the arrangement of the branchis, but in possessing a clus- 
ter of short papillz on the right side, probably connected 
with the anus, we have ventured to name in honour of the 
late GEorcr Monracu, the well-known author of 'Testa- 
cea Britannica, and of several valuable papers in the Lin- 
nean Transactions, on molluscous animals. The two spe- 
cies which may be referred to this genus, were detected in 
Devonshire by this observer. The first, M. longicornis, 
(Lin. Trans. vol. ix. p. 107, tab. vi. f. 1,) is the type of 
the genus. The other species, M. ceruica, (Lin. Trans. 
vol. vu. p. 78, tab. vu. f. 4, 5,) is probably the type of an- 
other genus. 

36. Eorrpa. Branchiz interrupted on the back. 

This genus, which was instituted by M. Cuvier, in- 
cludes the following British examples: 1. E£. papillosa ; 
2. Plumosa; 3. Pedata ; 4. Purpurascens*. 

(2.) Branchiz disposed on lateral membranaceous ex- 
pansions. 

These expansions serve the double purpose of support- 
ing the branchize, and acting as fins. 


* There is a figure of this species given in Plate 1V. f. 2. 
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37. ScyLLEs. Branchie seated dorsally on the fins. 
Tentacula two. 

On each side of the back are two membranaceous ex- 
pansions, and one on the tail, ‘supporting on their dorsal 
surface scattered plumose branchize. Each of the tentacula 
is furnished with a large funnel-shaped sheath. The 
foot is very narrow, with a mesial groove, used in climb- 
ing up the stalks of sea-weeds. The mouth is placed at 
the base of the tentacula, and surrounded with a semicir- 
cular ip. The tongue is in the form of a tubercle, with 
reflected points. The gullet is plaited longitudinally. The 
stomach is short and cylindrical, with a ring of hard, longi- 
tudinal scales. The liver consists of six unequal globules, 
and the bile is poured into the cardiac extremity of the 
gullet. The Scyllea pelagica has been long known to na- 
turalists, and appears to be very common in the equatorial 
seas, adhering to the stems of the Fucus natans. 

38, Graucus. Branchie seated on the margin of the 
fins. Four simple tentacula. 

On each side of the body there are three or four mem- 
branaceous expansions, the margins of which are fringed 
with the simple branchial filaments. This genus was in- 
stituted by R. Forsrex, and the oldest known species, G. 
radiatus, is figured, Phil. Trans. vol. liu, tab. in. 

(B.) Mouth destitute of corneous jaws, 

39. Tuetuys. Branchie forming a row on each side of 
the back, consisting of fringed processes, alternately larger 
and smaller. 

The body is ovate, with the cloak and foot continuous. 
The neck is distinct from the foot, and is narrow. Above, 
the neck is continuous with the cloak, from which 
arises a large semicircular expansion, used probably as 
a fin. The margin of this expansion is fringed with 

numerous filaments, and on the upper surface, within 
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the border, is a row of conical tubercles. The true tenta- 
cula are placed-towards the base of this fin near the neck, 
Each of them consists of a small fleshy cone, striated across, 
with a semicircular sheath behmd. 'The branchize consist 
of a tapering, fleshy stalk, spirally twisted towards the sum- 
mit with a series of filaments on one side. They are four- 
teen in number on each side, alternately and oppositely 
smal] and large. The anus opens in front of the third 
branchia on the right side. The orifice of generation is 
exhibited under the first branchia of the same side. In 
front of each of the larger branchiee, is a small cavity with 
a small filament in the centre. 

The mouth is situate underneath the tentacula. It 
consists of a large funnel, covered within with soft papillee, 
destitute of jaws or tongue. The gullet is short, the 
stomach simple, fleshy, and covered with a thick cuticle. 
The salivary glands are slender and branched, and open 
into the gullet, The intestine is likewise short, and pro- 
ceeds directly to the anus. ‘The liver pours the bile into 
the canal at the pylorus; and likewise sends out another 
duct, which opens externally near the anus. The organs 
of generation are similar to the doris. 

The 7. fimbria is the type of the genus, a figure of 
which, with its anatomical details, it given by M. Cuvier, 
in his Memoire sur le Genre Thethys. 

2. Body concealed in a Spiral Shell. 

40. 'This section includes the genus Vatvata of Mut- 
LER, represented by two British species V. cristata (Hela 
‘cristata of Monracv), and V. piscinalis (Turbo fontina- 
lis). These resemble in aspect the aquatic pulmoniferous 
gasteropoda. The branchize appear in the form of a fea- 
ther, with a central stem, and a row of compound branches 
on each side, decreasing in size from the base to the free 
extremity. It issues from the neck near the middle, a 
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short way behind the anterior tentacula. Near this plume, 
but towards the right side, is a single simple filament, like 
atentaculum. The anterior tentacula occupy the usual 
position, are setaceous, and have the eyes placed _at the base 
behind. ‘The spiral shell is capable of containing the 
body, and the aperture can be closed. by a spirally striated 
operculum attached to the foot. The internal structure is 
unknown. 

B. Branchiz issuing laterally from between the cloak and 
foot. 

This division includes the orders Cyclo-branchia and 
Infero-branchia of Cuvrzr, which we have ventured to 
bring together, as connected by the common character of 
the position of the gills. 

(1.) Body protected dorsally by a shelly covering. Cyclo- 
branchia. 

a. Shell simple. 

4]. Patrenia. Shell entire. Mouth with tentacula. 

This genus differs from the others of this order. The 
back is covered by a conical shell, within the cavity of which 
the animal is capable of withdrawing itself. The cloak is 
large, covering both the head and foot. It is united with 
the shell along its superior margin. The foot is fleshy, and 
furnished with numerous muscular filaments, which unite, 
in the superior part of the cloak, to form a strong muscle, 
by which the body adheres to the shell. The action of 
this muscle brings the shell close to the surface to which 
the foot adheres, or removes it to a distance. 

The head is furnished with a large, fleshy snout, support- 
ing at the base two pointed tentacula. The eyes are placed 
on a small elevation at the external base of the tentacula. 
A little way behind the head, and below the cloak, on the 
right side, are two apertures, being the anus and orifice of 
generation, ‘The gills occupy the same position as in the 
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preceding genera. In some, the branchice form a complete 
circle ; in others, the circle is interrupted anteriorly at the 
head. 

Within the trunk, the mouth is fortified by two cartila- 
ginous cheeks, which, at their union anteriorly, support 
the base of the tongue. This last is a most singular organ. 
It is longer than the whole body, narrow, and covered with 
three rows of short reflected spmes, interrupted longitudi- 
nally and transversely. Its fixed end onlycan be exercisedin 
deglutition, its free end being coiledup the abdomen. Onthe 
upper side of the mouth is a semicircular osseous plate, or 
upper jaw. The gulletis furnished with a dilatable pha- 
rynx. The stomach is elliptical, with the cardia and pylorus 
at opposite extremities. The intestines are variously fold- 
ed, and are several times longer than the body. The saliva- 
ry glands are minute. The liver is intimately united with 
the stomach and intestines. 

The heart is situate on the left side, in the anterior 
part of the body. The auricle receives the aérated blood 
from one vein when the circle of the gills is complete, and 
by two when interrupted. This auricle is placed on the 
anterior side of the heart. An aorta arises from each side, 
to convey the blood to the body. 

The ovarium is placed underneath the liver; and, as it 
exhibits some differences of organization, M. Cuvier infers 
that it likewise contains the male organs. 

The species belonging to this genus are numerous, and 
appear to admit of distribution into sections; the first hav- 
ing the branchial circle complete, the second interrupted *. 

6. Shell divided. Mouth destitute of tentacula. 


* See a figure of P. vulgaris, Plate [V. f. 3. 
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42. Cu1ron. Shell constituting a series of imbricated 
dorsal plates. 

The body is elliptical. The cloak is firm and cartila- 
ginous, and variously marked on the margin. The dorsal 
plates are arched, and occupy the middle and sides of the 
back, where they are implanted in the cloak, in an imbri- 
cated manner, the posterior marginof the first valve covering 
the anterior margin of the second. The foots narrow. The 
mouth is surrounded with a semicircular curled membrane, 
and is destitute of tentacula. The anus consists of a short 
tube, placed at the posterior extremity of the cloak. The 
external orifice of generation has not been detected. 

The mouth is capable of forming a short proboscis. The 
tongue is short, and armed with strong, reflected spines. 
The gullet is short, and the stomach, which 1s lengthened 
and folded, is membranaceous. ‘The intestine is several 
times longer than the body, and much folded. The liver 
is divided into numerous lobes, and intimately united with 
the stomach and intestines. 

The heart is situate at the posterior part of the body. 
The auricle is placed posteriorly, and receives the aérated 
blood from two veins. Each vein descends along the base 
of the gills, collecting the a¢rated blood from the particular 
side of the body to which it belongs; and, what is most re- 
markable, when opposite the ventricle, it is suddenly en- 
larged, and sends off a branch which communicates with it, 
and again contracts and unites with its fellow from the op- 
posite side, to form the auricle. A single aorta arises from 
the anterior side. 

The ovarium is conical, and divided into numerous lobes. 
Behind, two ducts seem to arise, and to proceed one to 
each side; but it has not been determined whether they 
open externally. No male organs have been detected ; nor 
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is there any thing accurately known with regard to the pe- 
culiar nature of their hermaphroditism. 

43. Cu1ToNELLuUs. Dorsal plates not imbricated. 

In this genus, instituted by Lamarck, (Hist. Nat. des 
Animaux sans Vertebres, vol. vi. p. 316.), the shells are 
slender, narrow, and are disposed longitudinally, and not 
in contact, along the middle of the back, leaving the sides 
of the cloak naked. ‘Two species, C. levis and striatus 
were brought from New Holland, by Peron and Le 
’ SvuEvr. 

(2.) Body naked. Infero-branchia. 

44, Puytuipia. Anus placed dorsally near the extre- 
mity of the cloak. 

The body, in the animals of this genus, is ovate. The 
foot is narrow in front. The cloak is broad, coriaceous, 
and destitute of a shell. .Towards its anterior extremity 
are two cavities, from which issue the retractile superior 
tentacula, as in the genus Doris. Nearly at the posterior 
extremity is another cavity, containing the anus. This 
opening, though similar in situation to that of the Doris, is 
merely a short simple tube. The head is immediately 

above the anterior margin of the foot, above which is the 
~ mouth, having a small conical feeler on each side. Under 
the margin of the cloak on the right side, and about half 
way between the mouth and the middle of the body, are 
two openings, in a tubercle, for the organs of generation. 
The branchiz consist of slender complicated leaves, which 
surround the body between the foot and the cloak. The 
circle is interrupted at the head and at the tubercle of gene- 
ration. 

The mouth is destitute of jaws. The gullet is simple, 
ending in a membranaceous stomach. The pylorus is 
placed near the cardia, and the intestine goes directly to 


MOLLUSCA. AQT 


the anus. The salivary glands are small, and placed near 
the mouth. The liver is large in proportion. 

The heart is placed in the middle of the back. The 
auricle is simple, placed on the side next the tail, and sup- 
plied by the two systemic veins which collect the aérated 
blood from the branchiz on each side. There is a simple 
aorta arising from the opposite side of the heart. 

The organs of generation appear to be similar to those 
of the preceding class ; but they have not as yet been mi- 
nutely examined. ‘The existence of eyes is not satisfacto- 
rily determined. 

The animals of this genus appear to be inhabitants of 
the tropical seas. Cuvier has given descriptions and 
figures of three species, which differ remarkably from one 
another in the protuberances of the cloak. 

45. Dipnytiimia. Anus placed on the right side. 

This genus was formed by M. Cuvier in his Regne 
Animal, vol. ii. p. 395, from an imperfectly investigated 
animal, in the cabinet of M. Brucmans at Leyden. The 
cloak is pointed behind, with a feeler and small tubercle on 
each side. 

2d Tribe. 

Branchiz simple, and concealed when at rest under a lid. 
Tectibranchia of Cuvier. 

A. Head furnished with tentacula. 

1. Teniacula four in number. 

a. Branchiz lateral. 

46. Aptysta. Branchiz with a corneous lid. 

The body of the Aplysia is ovate, acuminated behind, 
and produced before to form a neck. 'The foot is narrower 
than the body. In the middle of the back is a corneous 
plate inclosed in a bag in the skin, and on each side, and 
behind, there is a fold by which this part may be con- 
cealed. The head is slightly emargmate, with a feeler on 
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each side. The superior feelers are situate on the neck. 
In front of each of these is a small black point or eye. 

The branchiz are situate underneath the dorsal plate, 
on the right side, and exhibit a complicated plumose ridge, 
capable of expansion beyond the edge of the plate: ‘The 
anus is situate immediately behind the branchiz, and be- 
fore these is the orifice of generation, from which proceeds 
a groove along the neck to the inferior base of the fore 
feeler, on the right side, where there is an opening for the 
penis. 

Within the longitudinal lips there are two smooth, corne- 
ous plates, the substitutes for jaws; the tongue is rough, as 
in many ef the other gasteropoda. The gullet is short, and 
suddenly expands into a large subspiral crop, with mem- 
branaceous walls. To this, a gizzard with muscular walls 
succeeds, the interior of which is armed with numerous py- 
ramidal teeth, with irregular summits, of a cartilaginous 
nature. The connection between these teeth and the inte- 
guments is so slender, that they are displaced by the appli- 
cation of the smallest force. They, however, project so far 
into the cavity, as to offer resistance to the progress of 
the food. There is yet another stomach, armed on the one 
side with deflected, pointed, cartilaginous teeth. At the 
pyloric extremity are two membranaceous ridges, between 
which are biliary orifices, and the opening into a long nar- 
row coecum, with simple walls, which is contained within 
the liver. The mtestine is simple, and after two turns ends 
in a rectum. 

The salivary glands are very long, and, as usual, empty 
their contents into the pharynx. The liver is divided into 
three portions by the folds of the intestine, each of which 
consists of several lobes. The biliary vessels are very 
large, and open at the mouth of the caecum into the last 
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stomach. 'The food of the Aplysia consists of sea-weeds 
and minute shells. 

The circulating organs are remarkable. On each side 
the body, in the region of the dorsal plate, there is a large 
vessel, which receives blood from different parts of the 
body, and which likewise, by various openings, has a free 
communication with the cavity of the abdomen. In this 
respect there is a resemblance to the spongy, glandular 
bodies of the venz cavze of the Cephalopoda. 'These two 
vessels, or ven@ cave, unite posteriorly, and transmit their 
contents to the gills. The aérated blood is now conveyed 
to an auricle, of large dimensions, and uncommonly thin 
walls, situate beneath and towards the front of the dorsal 
plate, and emptying its contents through a valve, into the 
right side of the ventricle. The aorta, which issues from 
the left and anterior side, divides into two branches, the 
smallest of which proceeds to the liver on the left. ‘The 
larger branch is again divided, the smaller branch proceed- 
ing to the stomach. ‘The largest trunk that remains, be- 
fore it leaves the pericardium, has two singular bodies at- 
tached to it, consisting of comparatively large vessels, open- 
ing from this aortic branch. 'The use of these glands is 
unknown. 

The organs of generation likewise exhibit some remark- 
able peculiarities. ‘The ovarium is situate in the posterior 
part of the abdomen. ‘The oviduct is tortuous in its course, 
passes along the surface of the testicle, and, after uniting 
with a clavate appendage, opens into a common canal. 
The testicle is firm, apparently homogeneous in its texture, 
of a yellow colour, with spiral ridges on its surface. ‘The 
vas deferens arises from a complex, glandular body, and 
unites with the common canal. This common duct, before 
it reaches the external orifice, receives the contents of the 
pedunculated vesicle, and has attached to 11 a botryoidal, 
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glandular organ, the use of which is unknown, but which 
some suppose to be employed to secrete an acrid liquor re- 
garded as venomous. 

It is obvious from this structure, that the seminal fluid 
and eggs must come in contact the common canal, and 
at the single orifice, provided they are both ejected at the 
same time. From the orifice to the right fore-feeler there 
is a sulcus, leading to the pore containing the retractile pe- 
nis. This organ, like those of the other mollusca, 1s solid. 
It terminates in a small filament. The external groove is 
the only connection between it and the other sexual organs. 

There is a peculiar secretion of a purple fluid, which 
here deserves to be recorded. It issues from a spongy 
texture, underneath the free side of the dorsal plate. Con- 
nected with this cellular reservoir is a glandular body of a 
considerable size, which is supposed to secrete the coloured 
fluid. This gland is supplied by a large branch of the 
glandular aorta, and gives cut two very large veins to the 
left vena cava. 

The purple fluid itself has never been carefully mvesti- 
gated. It is not altered by the air after drying, nor is its 
colour destroyed by acids or alkalies, although the tint is a 
little changed, and rendered less pure. Both these re- 
agents precipitate white flakes from the fluid. 

This liquor is poured out by the animal when in danger 
or constrained, and colours the water for several yards 
around. It ejects it readily when put in fresh water ; and, 
when entangled in a net, several yards of it in the neigh- 
bourhood are sometimes stained, greatly to the amazement 
of the unsuspecting fishermen. 

The Aplysia has been long known in the records of su- 
perstition under the name of the Sea Hare. Its flesh, and 
the inky fluid it pours out, have been regarded as delete- 
rious to the human frame. Even to touch it was supposed 
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to occasion the loss of the hair; while the sight of it would 
not fail to subdue the obstinacy of concealed pregnancy. 
The progress of science has exposed the errors, or perhaps 
tricks, of the earlier observers, and proved the innocence of 
an animal formerly invested with every repulsive and 
noxious attribute. The 4. depilans, the type of the 
genus, is of frequent occurrence on the British shores. 
The A. punctata of Cuvirr may be regarded merely as a 
variety *. 

47. Notarcuus. Lid of the branchiz soft. 

There is an oblique groove from the neck leading to the 
branchiz. The structure is similar to Aplysia. M. Cu- 
VIER instituted this genus in his Regne Animal, vol. i. 
p. 395, and vol. iv. tab. xi. f. 1. 

6. Branchiz terminal. 

48. Dorasetta. Dorsal plate a solid shell. 


* It is probably at this place where the genus Gasteroplax of BLaINvILLE, 
published by Lamarck, under the ill-judged title Umbrella (Hist. Nat. &c. 
vol. vi. p. 339), should be introduced. The following is the extended cha- 
racter which has been communicated : 

** Corpus valde crassum, obovatum, testa dorsali onustum 3; pede amplis- 
simo, subtus plano, undique prominente, anterius sinu emarginato, postice 
attenuato. Caput non distinctum. Cavitas infundibuliformis in sinu antico 
pedis os in fundo recondens. Tentaculo quatuor; superiora duo, crassa, 
brevia, truncata, hinc fissa, intus transversim sublamellosa; altera duo, te- 
nuia, cristata, pedicellata, ad oris latera. Branchie foliacez, serratim ordi- 
nate, infra cutis marginem per totam longitudinem lateris dextri. Anus post 
extremitatem posticam branchiarum. 

Testa externa, orbicularis, subirregularis, planulata, superne convexius- 
cula, albida, versus medium mucrone, apicicali brevissimo prabita ; mar- 
ginibus acutis: interna facie subconcava ; disco calloso, colorato, ad centrum 
impresso, limbo levi cincto.” 

Doubts seem to be entertained whether the shell is to be considered as be= 
longing to the cloak or the foot. Two species are known. 
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This genus differs from Aplysia, in the dorsal plate being 
calcareous and hard. The fore part of the body is narrow ; 
behind, it is larger, and obliquely truncated. The disc thus 
formed is circular, surrounded with a fringe of fleshy fila- 
ments. From the centre of this disc, a longitudinal slit ex- 
tends forward, a little way beyond the anterior margin, and 
contains the branchia. The position and structure of the 
other organs are precisely similar to those of the Aplysia. 

This genus was instituted by Lamarck, from characters 
derived exclusively from the dorsal plate or shell. CuviEr 
afterwards examined a species brought from the Mauriti- 
us by Peron, which he considers as the one figured by 
Rumpnivs in his Amboinshe Rariteitkamer, Tab. x. No. 6., 
and which he has consecrated to his memory, naming it 
Dolabella Rumphu. 

2. 'Tentacula two in number. 

49. Pirevroprancuus. Cloak and foot expanded, be- 
tween which, on the middle of the right side, the branchiz 
are placed. The cloak is strengthened in the middle above 
the branchize by a thin expanded subspiral shell. The neck 
is short, and in some contracted, with the front emarginate, 
exhibiting the commencement of the inferior tentacula. The 
upper tentacula are tubular and cloven. The gills occur at 
the edge of the dorsal plate. In front of these are the ori- 
fices of the organs of generation, and the anus is situate 
immediately behind the gills. 

The mouth is furnished with a short retractile, proboscis. 
The tongue occupies both sides of the mouth, and is covered 
with spines. ‘The gullet is enlarged into a kind of crop be- 
fore it enters the stomach: this is folded, and is divided by 
contractions into three parts. The first stomach has muscular 
walls of moderate thickness, with a single longitudinal band. 
The second has: membranaceous walls, with longitudinal 
internal ridges, and the third has thin and simple walls. 


MOLLUSCA. 483 


The gut is short. The salivary glands are situate at the 
folds of the stomach, and by two canals empty their con- 
tents into the mouth. The liver is placed on the stomach, 
and empties itself into the lower part of the crop. 

The heart is nearly in the middle of the back. Its auricle 
is on the right side, at the base of the branchize; and the 
ventricle sends out at the opposite side three arteries. 

M. Cuvier has figured and described the P. Peroni 
with its anatomical details. Two species likewise appear to 
be known as natives of the British seas. 

B. Head destitute of tentacula. 

50. Burtia. Body of the animal protected by a convolut- 
ed shell. 

The body is oblong, becoming a little narrower in front. 
Below, the foot is broad, thin, and waved on the margin, 
expanded on each side behind, and capable of being turn- 
ed upwards. At the posterior part of the foot, but se- 
parated from it by a groove, there is a broad, membra- 
naceous appendage, a part of which is folded upwards, 
and a part spread over bodies, like the foot. It assists 
in closmg the mouth of the shell, and in its position 
and use is analogous to the operculum, in the follow- 
ing order. Above the foot, in front, also, but separated 
from it by a groove, there is a fat, fleshy expansion, which 
Cuvier terms the Tentacular Disc, considering it as 
formed by the union of the inferior and superior tentacula. 
In the centre of the disc, in the Bulla hydatis *, Monracu 
observed two eyes. Between this portion of the back and 
the posterior extremity, is the dorsal plate or shell, forming 
the genus Bulla of conchologists. In some species, this shell 
is covered by the integuments, while m others it is ex- 
posed. But in all, the part containing it is partially con- 


* Linn. Trans. vol. ix. tab. 6, f. 4. 
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cealed by the animal, by means of the reflected margins of 
the foot, and its appendage. Along the right side of the 
body there is a groove, formed by the foot and its append- 
age, on one side, and the dorsal plate and tentacular dise on 
the other. The branchiz are situate in a cavity under the 
shell or dorsal plate, and resemble those of the Aplysia. 
Behind the gills, in the lateral groove, is the anus; and in 
front of these, the orifice of the united organs of generation. 
The penis is removed as in the Aplysia, and connected by 
a similar slit. 

The mouth is, as usual, in front, above the foot and be- 
neath the tentacular disc, both of which serve as lips. The 
cheeks are strengthened on each side by a corneous plate. 
The tongue is well developed in some, as the B. ampulla, 
while in the B. aperta it is reduced to a small tubercle. | 
The gullet is large, and in the B. lignaria makes two folds 
before entering the gizzard. This last organ is fortified by 
three testaceous plates, convex and rough on the inner sur- 
face, and attached to strong, muscular walls. These plates 
exhibit in the different species considerable varieties of form 
and markings. The intestine, before terminating in the 
anus, makes several convolutions in the substance of the 
liver. The salivary glands exhibit considerable differences. 
In the B. ampulla, they are long and narrow, and their 
inferior extremity fixed to the gizzard. In the B. aperta 
and lignaria, they are short, with the extremity free. In 
the B. hydatis they are long, unequal, and the extremity 
of the one, belonging to the left side, is forked. The liver 
forms a part of the contents inclosed in the spire of the shell. 
It envelopes the intestine, and empties the bile into its pylo- 
ric extremity. 

The auricle and ventricle appear to occupy the same re- 
lative position as in the Aplysia, but the ‘structure of the 
arteries is unknown. ‘The organs of generation have also 
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30 near a resemblance as to forbid a detailed description. 
Some species are said to eject a coloured fluid, like the Aply- 
sia, from the lid of the branchiz. A gland is observed in 
the Bulla hgnaria, similar to the Aplysia, in which it is 
probable the fluid is prepared. . 

The species of this genus have not been sufficiently in- 
vestigated in a living state. When preserved in spirits, it 
is impossible to form a correct idea of their true appear- 
ance, as exhibited when alive in sea-water, since they usual- 
ly exist as a shapeless mass. Cuvier has given delineations 
of such preserved species, but they bear no resemblance to 
the figures of Montacu, of the same species, taken from 
living objects. 

M. Lamarck is inclined to divide this genus into two, 
distinguishing those which have the shell concealed, by the 
term Bullea, from such as have the shell in part exposed, 
which he retains in the genus Bulla. The shells of the. 
genus Bullea are thin and white, as B. aperta; those of 
Bulla stronger, more opake, and covered with an epidermis, 
-which, after the death of the animal, is easily detached, as 
B. hgnaria. 

51. Doripium (of Mekel). Destitute of a dorsal plate 
or shell. 

There is a cavity in the cloak, with a spiral turn. The 
branchize, and accompanying organs, are placed far behind. 
There is here no appearance of a spinous tongue; the gul- 
let is simple, and the stomach is membranaceous. JD. car- 
nosum, a native of the Mediterranean, is the type of the 
genus. 


Order II.—Brancut#z INTERNAL. 


The aerating organs are contained in a cavity, and ap- 
pear in the form of sessile, pectinated ridges. 
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Ast Subdivision. 

Heart entire, and detached from the rectum. 

This group, forming the Pectinibranchia of CuviER, 1n- 
vludes'nearly all the marine gasteropoda which have spiral 
univalve shells. It likewise contains a few species which 
inhabit the fresh water. 

The foot is usually fortified above, on its posterior ex- 
tremity, with a corneous plate, which acts as a lid to the 
shell, when the animal. is withdrawn into the cavity. 
The anterior extremity is in some of the species double. 
The anterior margin of the cloak forms a thick band, or 
arch, rising from the foot, behind which is the portion of 
the body that is always contained in the shell, and which 
is covered with a very thin skin. Between the margin of 
the cloak and foot is situate the head, supported on a short 
neck. The tentacula are two in number, bearing eyes at 
their base, or on short lateral processes, which have some 
claims to be considered as tentacula. The hood 1s frequent- 
ly emarginate, and sometimes fringed. The mouth is 
more or less in the form of a proboscis, in some cases armed 
within with spinous lips, or furnished with a long narrow 
spiral tongue, armed with spmes, as in the common peri- 
winkle. The nature of this kind of tongue, the spiral ex- 
tremity of which is free and lodged in the abdomen, is not 
well understood. 

The entry to the gills is by a large aperture between the 
margin of the cloak and neck, at the middle, or towards the 
right side. These are contained in a cavity on the back of 
the animal, and consist of leaves arranged in one or more 
rows, which adhere to the walls of the cavity. At the en- 
trance of this cavity is the anus and oviduct. 

The male and female organs are considered not only as 
distinct, but as occurring on different individuals. ‘The 
-evidence in support of this opinion is IM Many cases Com- 
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plete. The penis is in some external, and incapable of being 
withdrawn, while in others it is retractile, and situate in a 
cavity in the right tentaculum. 

The body of the animal is attached to the shell by means 
of two muscles, which adhere to the pillar near the same 
place, and shift their position, by an arrangement not well 
understood, in proportion as the individual increases in size. 
These muscles terminate in the foct and mouth. 

The animals of this order have not been examined suff- 
ciently in detail, to admit of their distribution into natural 
groups, distinguished by characters founded on important 
differences of organisation. The form of the shell has been 
resorted to, with the view of assisting arrangement. The 
characters thus furnished would be useful and valuable, 
were they the index of any peculiar internal structure. 
But, unfortunately, animals, widely different in structure, 
inhabit shells of the same form, and vice versa, so that, how- 
ever useful the mere conchologist may find the form of the 
shell to be in his arrangements, it can only be regarded by 
the zoologist as occupying a subordinate place. Without, 
therefore, entering into any details regarding the structure 
of the few species which have been examined anatomically, 
we shall merely point out the tribes and families which have 
been contemplated, the characters of which in a great mea- 
sure depend on the shape of the shell. 


1st Tribe. 

Shell external. 

The shelly covering exhibits all the variations of the spi- 
ral form. The internal structure has hitherto been in a 
great measure neglected, so that the characters employed 
in the methodical distribution of the-species and genera, 
are derived from the shelly appendage of the cloak. The 
groups, therefore, are merely artificial, temporary combina- 


tions. 
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A. Aperture of the shell entire. 

As co-existent with this character of the shell, the ante- 
rior margin of the cloak, at the entrance to the branchial 
cavity, is found likewise to be entire. 

1. Aperture of the shell closed by a pedal lid, or oper- 
culum. 

The three following families appear to be the indications 
of as many natural groups, the genera of which admit of 
still more minute arrangement. 

Family 1. Turbonide. Aperture of the shell round or 
ovate. 2 

This family includes the greater number of the species 
of the Linnzan genus J'wrbo. The genera into which it is 
now divided may be distributed into two sections, from the 
residence of the animals. 

Section 1. Marine. 

The marine Turbonid are of frequent occurrence, and 
compose the genera Turbo, Delphinula, Turritella, Scalaria, 
Odostomia, Monodonta, Phasianella, and Vermicularia. 
Some of the species are known to be ovoviviparous, and it 
is probable that the same kind of reproduction prevails in 
all of them. Remarkable differences may be observed in 
the form of the hood, the length of the peduncles support- 
ing the eyes, and the number and distribution of the fila- 
ments surrounding the body. 

Section 2. Fluviatile. 

The Fluviatile Turbonide are limited in their number, 
both in regard to genera and species. The genera are only 
three, Ampullaria, Melania, and Paludina. In the last of 
these, including the Helix vivipara, and tentaculata, the 
sexes are obviously distinct in different individuals. 

Family 2. Neritade. Aperture semicircular, with an 


oblique, straight pillar-lip. 
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Section 1. Marine. 

This includes the genera Nerita and Natica. 

Section 2, Fluviatile. 

This contains only the genus Neritina, including Nerita 
fluviatilis of Lixnaus. 

Family 3. T'rochuside. Aperture of the shell subqua- 
drangular. 

All the genera, including Trochus, Solar1um, and Pyra- 
midella, are marine. ‘The cloak on each side is usually or- 
namented with three filaments. 

2. Aperture of the shell exposed.—The foot destitute of 
a lid. Marine. 

52. Jantuina. Foot with an adhering spongy body. 

In this genus, represented by the Helia janthina of Lin- 
naus, the spongy body is capable of changing its dimen- 
sions, and enabling the animal to sink or rise in the water 
at pleasure. When irritated, it ejects a purple fluid from 
the cellular margin of the cloak above the gills, not unlike 
the Aplysia. This species was added to the British Fauna, 
by the late Miss Hurcutns. 

53. VeLutTina. Foot simple. 

This genus was formed by us for the reception of the 
Bulla velutina of MuLuER (Zool. Dan. tab. ci. f. 1, 2, 3, 4), 
the Helix levigata of British writers. 

The foot is destitute of lid or appendage, and is broad 
before, and pointed behind. The tentacula are two in num- 
ber, short and filiform, with eyes at their external base. 
The head is broad and short. In addition to these charac- 
ters given by Mutier, we have been enabled to add the 
following, from a specimen, somewhat altered, which was 
found in the stomach of a cod-fish. The animal adheres to 
the shell by two linear muscles, one on each side the cloak. 
The branchial cavity is towards the left side. The tongue 
iS spinous, narrow, with its free extremity spiral. Eyes 
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rather behind the tentacula. Penis exserted on the nght 
side of the neck, immediately behind the eye. Cloak large 
in proportion to the size of the foot. We have termed the 
genus Velutina, bestowing on the species the trivial name 
vulgaris. 

B. Anterior margin of the aperture of the shell canali- 
culated. 

This groove in the aperture of the shell is produced by 
the anterior margin of the cloak being extended over the 
opening into the gills, for the purpose of acting like a tube 
or syphon, in conveying the water to and from the bran- 
chial cavity. The species are considered as oviparous, with 
distinct sexes in separate individuals. 

1. Shell convoluted.—The shell has an oval or linear mouth 
parallel with its length. The whorls, which are small seg- 
ments of large circles, are wrapped round the pillar, and 
the one rising a little above the other, embrace or inclose 
the preceding ones. The four following families appear to 
belong to this division. 

Family 1. Conuside. Furnished with a long proboscis, 
and produced tentacula, with the eyes near the summit on 
the outside. The lid is placed obliquely on the foot, and 
is too small to fill the mouth of the shell. The genera 
Conus and Terebellum form this family. 

Family 2. Cypreade. Cloak enlarged, and capable of 
folding over the shell. There is no lid. The genus Cyprea 

- is the type. 

Family 3. Ovulade. Both extremities of the aperture 
canaliculated. The inhabitants of all the genera, Ovula, 
Calpurna, and Volva, are unknown. The last genus in- 
cludes the Bulla patula of PENNANT. 

Family 4. Volutade. Canal of the aperture abbreviated. 
Pillar-lip plaited. The foot appears to be destitute of a lid. 
The genera are numerous; Voluta, Oliva, Cymbium, Mar- 


MOLLUSCA. 491 


ginella, Cancellaria, Mitra, Ancilla, Volvaria, and 'Torna- 
tella. The last genus contains the Voluta tornatilis of Bri- 
tish writers. | 

2. Shell turreted. The whorls of the shell, the revolv- 
ing spire of which is subconical, scarcely embrace one an- 
other, but are merely united at the margins. Three fami- 
lies may here be established. 

Family 1. Buccinide. Canal short, scarcely produced 
beyond the anterior margin of the lip, and bent towards the 
right. The tentacula are remote, and the head is destitute 
of a hood. The mouth has a retractile proboscis. The fol- 
lowing genera belong to this family: Buccmum, Eburna, 
Dolium, Harpa, Nassa, Purpura, Cassis, Morio, and Te- 
rebra. 

Family 2. Muricede. Canal produced, and straight. 
The tentacula approach the head and mouth as in the 
preceding family. The genera are Murex, Typhis, Ranella, 
Fusus, Pleurotoma, Pyrula, Fasci olaria, and Turbinella. 

Family 3. Cerithiade. Canal short and recurved. Head 
with a hood. This family contains the marine genus Ceri- 
thium, and the fluviatile one Potamidum. 

Family 4. Strombuside. Canal short, and bent towards 
the right. The outer margin of the aperture becomes pal- 
mated with age, and exhibits a second canal, generally near 
the former, for the passage of the head. The following are 
the genera: Strombus, Pterocera, and Rostellaria. 


2d Tribe. 

Shell internal. 

This tribe consists at present of only one genus, termed 
Sigaretus, two species of which are natives of Britain.. The 
foot of the animals belonging to this genus, or rather of the 
species which constitutes the type, is oval, with a duplica- 
ture in front. The cloak is broad, with an indentation on 
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the left side, in front, leading to the branchial cavity. A 
ring of transverse muscles unites the cloak with the foot. 
On the back is placed the shell, which does not appear on 
the outside, as it is covered by a thick cuticle. It is lodged 
in a sac, and united by a muscle, which adheres to the 
pillar. The hood is produced, at each side, into a flattened 
tentaculum, with an eye at the external base. The anus is 
situate at the branchial indentation on the left side. The 
penis is situate on the right side of the neck; it is exter- 
nal, with a crooked, blunt, Jateral process near its extremity. 

The mouth is in the form of a short proboscis. The 
tongue is armed with spines, and is long and spirally fold- 
ed. he salivary glands are large. The stomach is mem- 
branaceous, giving off the intestine near the cardia. The 
intestine makes two folds. The liver, with the testicle in 
the male, and the ovarium in the female, occupy the pos- 
terior part of the body, under the spire of the shell. 

2d Subdivision. 

Heart traversed by the rectum. 

This group includes the order Seutibranchia of Cuvier. 
In general form, and in the structure and position of the 
branchize, the resemblance to the genera of the preceding sub- 
division is very great. They differ, however, in many par- 
ticulars. The heart is furnished with two auricles, and is 
perforated by the intestine. The sexes appear to be incor- 
porated in the same individual, or rather the male organs 
are unknown. The body is protected by a shell, the aper- 
ture of which is wide, and never closed by a lid. 

Ist Tribe. 

Shell ear-shaped, flat, with a lateral, and nearly concealed 
spire. 

Family, Haliotida, including the genera Haliotis, Pa- 
dola, and Stomatia. These genera exhibit well-marked 
characters in the shell. The left margin of the shell in 
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Haliotis, is pierced by a row of holes. In Padola, these 
holes are nearly obliterated ; but there is an internal groove 
and external ridge in the line of their direction. In Sto- 
matia, there are neither holes nor ridges. In the Halyotis, 
the foot is oval and large. The sides of the body all round 
are ornamented with one or more rows of simple or branched 
filaments. The shell is placed on the back with the spiral 
part behind, and the row of holes on the left side, through 
which some of the filaments are protruded. The animal is 
attached to the shell by a single large muscle. The entry 
to the branchial cavity, which likewise contains the termi- 
nation of the rectum and oviduct, is on the back. The 
gills are in two ridges, consisting of complicated branched 
filaments. At the entrance of the cavity, the cloak is fur- 
nished with a slit, the left margin of which rests upon the 
pillar of the shell. The edges of this slit are furnished with 
filaments, which pass through the anterior holes of the shell. 
The use of this singular arrangement is unknown. The 
branchial cavity likewise contains the viscous organ, in com- 
mon with the Pectinibranchiz. 

The hood is emarginate, with a long tentaculum on each 
side, behind which, towards the side, is a cylindrical pro- 
tuberance, bearing the eye at the top. The mouth is in 
the form of a short proboscis, with two corneous plates as 
cheeks, and a long narrow tongue extending backwards, 
and covered with spines. The pharynx is dilatable, with in- 
ternal folds. The salivary glands are very small. The gul- 
let is very short. The stomach is divided into two portions, 
the first of which is striated longitudinally with a glandular 
structure, and receives a biliary duct. The second is separ- 
ated from the former by a valve, is smaller, with transverse 
striae, and a double ridge. It likewise receives bile through 
two apertures. There is another valve at the pylorus; and 
the intestine, after making some turns, is surrounded by 
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the heart. There is an auricle on each side, receiving the 
aérated blood from each of the gills. 

2d Tribe. 

Shell conical, simple, or slightly revolute at the apex. 

A. Cavity of the shell mterrupted by a testaceous plate. 
This division consists of three genera, each of which may 
be regarded as the type of a family, although, for the pre- 
sent, they are all included in one. 

Family, Crepidulade. 'The marine genera are, Crepi- 
dula and Calyptrea, the latter including the Patella Chi- 
nensis of British writers. In the former, the gills form a 
transverse ridge on the roof of the cavity, consisting of fila- 
ments extending beyond the margin. The eyes are at the 
base of the tentacula. There is only one fluviatile genus, 
termed Navicella. 

B. Cavity of the shell entire. 

Family 1. Capuluside. Shell entire. 

This includes the genera Capulus (containing Patella, 
Hungarica, and Antiquata, of British writers) and Cari- 
naria, represented by the Argonauta vitrea. In the Capu- 
lus, the foot is complicated on its anterior margin. The 
shell adheres to the animal by a circular muscle, leaving an 
opening in front, for the issue of the head and entrance to 
the branchial cavity. The gills form a single ridge across 
the roof. The mouth is in the form of an extended pro- 
boscis, with a deep groove above. The tentacula, which 
are two in number, have the eyes at the external base. The 
anus is on the right side of the branchial cavity. In the 
Carinaria, the foot appears to be compressed, and formed 
for swimming. The head is covered with a group of tu- 
bercles. The mouth is furnished with a proboscis. Near 
the middle of the body, the shell is attached. The surface 
of the body above is closely covered with small tubercles. 
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It is probable that the species here alluded to is the same 
with the Pterotrachea coronata of ForasK2&L. 

Family 2. Fissurellade. Shell with a slit, or perforation. 

In the Fissurella, the apex of the shell is perforated, 
and united to the cloak by a circular muscle open in front. 
The cloak forms a duplicature in front for the branchial 
cavity, which extends to the perforated apex of the shell. 
The gills consist of two ridges; at the dorsal extremity of 
which is the anus. It is probable that the excrements are 
ejected at the perforation im the apex of the shell, and like- 
wise the water which enters the branchial cavity in front. 
The head is furnished with two tentacula, bearing the eyes 
at the external base. The Patella graca and apertura 
may be quoted as British examples of the genus. 

The genus Emarginula differs from the former in the 
apex of the shell not being perforated. Its place, however, 
is supplied by a slit on the anterior margin, which is the 
entrance to the branchize and anus. The foot is surround- 
ed with a row of filaments, and the eyes are supported on 
short foot-stalks, characters in which it appreaches the ge- 
nus Halyotis. The Patella fissura of conchologists is 
considered as the type of the genus. 


Division II. 
MOLLUSCA ACEPHALA. 


Destitute of a distinct head, or neck. 

The animals of this division are much more simple ir 
their organization than those of the preceding division. In 
none of the species are there any rudiments of organs of 
hearing or of sight. They are destitute of jaws or other 
hard parts about the mouth. They all inhabit the water, 
and possess branchia. The organs of the two sexes are in- 
corporated in the same individual, and reciprocal union is 
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unnecessary. They are either oviparous, or ovoviviparous. 
The presence or absence of a shelly covering, furnish cha- 
racters for a twofold distribution of the groups. 


Section 1.—AcEPHALA CONCHIFERA. 


The shell in ail cases is external and bivalve; and 
exhibits very remarkable differences in the form, relative 
size, and connection of the valves. The cloak is likewise in 
the form of two leaves, corresponding with the valves which 
protect it. 


Order I.—BracuHIopoDa. 


Mouth with a spiral arm on each side fringed with fila- 
ments. 

The genera included in this group constitute the Bra- 
chiopoda of Cuvier. The lobes of the cloak are free an- 
teriorly. From the body, between the lobes, the arms have 
their origin at the margin of the mouth. These arms are 
capable of folding up spirally. All the species are perma- 
nently attached to foreign bodies, and inhabit the sea. 
Their nervous and reproductive systems have received but 
little elucidation. 

Ist Subdivision. 

Shell supported on a fleshy peduncle. 

54. Lrncuta. Valves equal, the apex of both attached 
to the peduncle. 

The peduncle is nearly cylindrical, cartilaginous, and 
covered with a membrane consisting of circular fibres. The 
valves are oyal, flat, and destitute of teeth, or elastic liga- 
ments. The adductor muscles are numerous, obliquely 
placed, and appear capable of giving to the valves a con- 
siderable degree of lateral motion. The cloak is thin, and 
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has interspersed muscular fibres. Its margin is thickened, 
and fringed with fine hairs of nearly equal length. 

The arms are fleshy in their substance, conical, elongat- 
ed and compressed in their form, and ornamented on the ex- 
ternal surface with thickset fringes or tentacula. The mouth 
is simple, and situate between the arms at their base, 
There is no enlargement of the alimentary canal, which can 
be regarded as a stomach, and the anus is a simple aperture 
situate on the side. There are marked indications of sa- 
livary glands and a liver. The blood is conveyed to the 
gills by two vessels, which are divided at the separation of 
the lobes into two branches, one of these going to the half 
of one lobe, and another to the opposite half of the other 
lobe. ‘Two systemic veins occupy a similar position, and 
return the aérated blood to the two lateral systemic ven- 
tricles. The gills themselves are arranged in a pectinated 
form, on the inner surface of each lobe of the cloak. There 
is nothing known of the nervous or reproductive systems of 
this animal. 

The Lingula unguis is the only species of the genus, 
and appears to be confined to the Indian seas. The valves 
were first figured by SeBa, together with the peduncle by 
which they are supported. Linnaus having seen only 
one valve, conjectured that it belonged to Patella, and 
named it P. unguis. CHEMNITZ examined both valves, 
without the peduncle, and pronounced them connected with 
the genus Pinna. Bucrere, aware of Srza’s figure, con- 
templated the formation of the new genus for its reception, 
which Lamarck executed. M. Cuvier afterwards dissect- 
ed one of the individuals, which Srsa had possessed, and 
unfolded characters in its organisation, sufficient not only to 
warrant the construction of a new genus, but a new class. 

Some petrifactions have recently been referred to this 
genus; but, in the absence of all vestige of the peduncle, 
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we do not consider the mere form of the shell as furnishing 
characters sufficiently obvious and precise to warrant such 
distribution. 

55. Terezpratuva. Valves unequal, the peduncle pass- 
ing through an aperture in the largest valve. 

The arms are shorter than those of the Lingula, and are 
said to be forked. 'They are supported within by numer- 
ous arcuated plates. 

M. Lamanrcx divides the recent kinds into two sections. 

1. Shell smooth, or destitute of longitudinal ribs. The 
T. cranium, a native of the Zetland seas, may be quoted 
as an example. The peduncle is simple *. 

2. Shell ribbed longitudinally. ‘The T’. aurita+, which 
inhabits Loch Broom, is another, though recently discover- 
ed British example. The larger valve is broadest in the 
middle, semicircular in front, and narrowing towards the 
apex, in consequence of the sides being compressed or bent 
mwards. The ribs from the beak towards the anterior 
margin are the most distinct, rounded, and about eight in 
number ; those towards the sides are obsolete. The under 
valve is nearly orbicular, with the margin at the hinge 
truncated, or rather obtusely angular, and having the sides 
depressed, and forming small auricles, as in the genus Pec- 
ten, but not produced. The ribs are obsoletely wrinkled 
across, and the margin is waved by the ribs being concave 
internally. The inner surface of both valves, especially the 
largest, is finely punctulated. ‘The hinge is formed by a 
projection on each side, the proximal margin of the per- 
foration in the large valve entering corresponding depres- 
sions in the smaller one. ‘The margin of the perforation 
itself is completed by the application of the smaller valve. 


* See Plate IV, f. 4 + Plate IV, f. 5. 
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The peduncle is short, and consists of numerous unequal- 
sized tubular threads, attached by a complicated tendino- 
muscular apparatus, chiefly to the larger valve. The spiral 
arms seemed to have simple summits, and to be destitute 
of testaceous plates. The smallness and probable youth of 
the subject, however, rendered a minute examination of the 
structure impracticable. Trawled up by us in Loch Broom, 
near the harbour of Stornoway, 16th August 1821. ‘This 
species approaches nearest to the 7". truncata. 

The fossil species of this genus are numerous, and occur 
in the older and newer flcetz formations. They furnish ob- 
vious characters for the construction of many genera, some 
of which have been already established. 

2d Subdivision. 

Shell sessile. 

56. Criorus. Under valve cemented to stones. 

The under valve is membranacecous, flat, and adhering ; 
the upper is flatly conical, and resembles a Patella, in which 
genus, from neglecting the structure of the animal, it has 
usually been placed. 

The C. anomalus, Patella anomala of Mutter (Zool. 
Dan. tab. v. f. 1. 8.), has a branched, double ovarium, with 
round eggs. It has been described and figured by us as a 
native of the Zetland seas, under the term Patella distorta 
(Edin. Encyclopedia, vol. vii. p. 65. tab. eciv. f. 4.; and 
by Monracu, Linn. Trans. vol. xi. p. 195. tab. xii. f. 5.) 


Order I].—Bivauvia. 


Mouth destitute of fringed spiral arms. 

The animals of this group form the class Conchifera of 
Lamarck, the Bivalvia of the older naturalists. The 
shells exhibit great variety of form and relative size. 
They are joined together at the hinge, which is either plain 
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or toothed, and corresponds in position with the back of 
the animal. The connection of the two valves is secured 
by the intervention of an elastic horny igament, the office 
of which is to keep the valves open. It is either external 
or internal. The valves are closed by means of adductor 
muscles, intermixed with tendons, and, passing transversely 
through the animal, adhere to the corresponding places in 
the inside of each shell. By the contractions of these 
muscles the free edges of the valves are brought into con- 
tact, at the same time that the ligament is compressed or 
stretched, according as it is internal or external. The num- 
ber of muscular impressions is employed by Lamarex in 
the division of the Bivalvia into two orders, Dimyaires and 
Monomyaires. 'This distinction, however, he has not at- 
tended to with care, as in his family Mytilacées, which he 
includes in his second order, or those having one adductor 
muscle, there are obviously two adductor muscles, although 
the one is certainly much larger and more complicated than 
the other. Besides these impressions of the adductor mus- 
cles, there are others connected with the foot and byssus. 
The cloak lines the inside of the shells. In some cases it is 
entirely open, when the border corresponding with the free 
margin of the shell is thickened, and more or less fringed 
with contractile irritable filaments. In other cases, the 
cloak in front is more or less united, and even forms tubu- 
lar elongations, which are termed syphons. 

Locomotion is denied to many species of this order. 
Among these some are immoveably cemented to rocks and 
stones, as oysters; a few are attached by a cartilaginous 
ligament, as the Anomiz ; while others are fixed by means 
of a byssus. This last organ consists of numerous filaments 
issuing from a complicated apparatus in the breast, con-. 
nected with a secreting gland, and with the shell, by the in- 
tervention of tendinous bands. 'The foot is seated a little 
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towards the mouth, is usually tongue-shaped, capable of 
considerable elongation, with a furrow on its posterior sur- 
face. This organ, where a byssus is present, is considered 
as employed in spinning and fixing the threads. When 
there is no byssus, it either acts as a sucker, enabling the 
animal to craw] along the surface of bodies, or as a paw, 
to dig holes in the sand or mud. None of the species can 
float in the water; they either crawl or leap, the last kind 
of motion being effected by suddenly opening and shutting 
the valves. In securing a residence, some of the species 
bore into different substances by means of a rotatory motion 
of the shell. It was at one time supposed that the dwelling 
was formed by a secretion affecting the solution of the sur- 
rounding substance. But the very different substances pe- 
netrated by the same species, as limestone, slate-clay, and 
wood, forbid us to entertain such a supposition. 

The nervous system is here but little developed. The 
superior and inferior ganglia, surrounding the gullet, give 
rise to all the nervous filaments which proceed through the 
body. 

The digestive organs are scarcely less simple. The food 
is soft and swallowed entire, and either brought to the 
mouth by accident, or by eddies produced in the water, by 
the opening and shutting of the shells, aided in some cases 
by the syphons. 

It may be proper, in order to understand the relative si- 
tuation of the parts, here to state, that, upon laying the ani- 
mal upon its back, and opening the cloak, the abdomen ap- 
pears to occupy the middle longitudinally, and the branchia 
to be arranged oneach jside. The mouth is situate at the 
anterior extremity, and consists of a simple aperture enter- 
ing into the gullet, or rather stomach. It is surrounded 
by four flattened moveable tentacula, two of which, in some 
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are in part united with the cloak, while in others they are 
free to the base. In their structure they resemble the 
branchiz. The stomach is full of cells, the bottom of each 
pierced with a biliary duct. A singular organ, termed the 
crystalline process, cylindrical, cartilaginous, and transpa- 
rent, is found in some species projecting into the cavity of 
the stomach. The liver is large, surrounds the stomach, 
and pours out its contents by numerous openings. The in- 
testine terminates posteriorly by a tubular anus. 

The branchiz consists of two ribbands on each side, ex- 
tending the length of the body, free on the sides and mar- 
gin, and striated transversely. These plates are frequently 
of unequal size. The blood is brought to these by means 
of pulmonic veins, without the intervention of the heart. 
The aérated blood is transmitted to a systemic heart, con- 
sisting of one or two auricles, and a ventricle. 

The most important of the peculiar secretions of the 
animals of this class is the Pearl. ‘This substance, equal- 
ly prized by the savage and the citizen, is composed, 
like shells, of carbonate of lime, united with a small por- 
tion of animal matter. Pearls appear to be exclusively 
the production of the bivalve testacea. Among these, all 
the shells having a mother-of-pearl inside, produce them oc- 
casionally. But there are a few species which yield them in 
the greatest plenty, and of the finest colour. 'The most re- 
markable of these is the Avicula margaritifera. 'This shell, 
which was placed by Linnzus among the mussels, is very 
widely distributed in the Indian Seas ; and it is from it and 
another species of the same genus, termed Avicula hirundo, 
found in the European seas, that the pearls of commerce 
are procured. The Pinna, so famous for furnishing a bys- 
sus or kind ef thread, with which garments can be manu- 
factured, likewise produces pearls of considerable size. 
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They have seldom the silvery whiteness of the pearls from 
the Avicula, being usually tinged with brown. But the 
shell, which in Britain produces the finest pearls, is the 
Unio margaritifera, which was placed by Linvaus in the 
genus Mya. It is found in all our alpine rivers. The 
Conway and the Irt in England, the rivers of Tyrone and 
Donegal in Ireland, and the Tay and the Ythan in Scot- 
land, have long been famous for the production of pearls. 
These concretions are found between the membranes of the 
cloak of the animal, as in the Avicula, or adhering to the 
inside of the shell, as in the Unio. In the former case, they 
seem to be a morbid secretion of testaceous matter ; in the 
latter, the matter appears to be accumulated against the in- 
ternal opening of some hole with which the shell has been 
pierced by some of its foes. Linnaeus, from the con- 
sideration of this circumstance, endeavoured, by piercing 
the shell, to excite the animal to secrete pearl ; but his at- 
tempts, though they procured him a place among the Swe- 
dish nobility, and a pecuniary reward, were finally aban- 
doned; the process being found too tedious and uncertain 
to be of any public utility. The largest pearl of which we 
have any notice, is one which came from Panama, and was 
presented to Philip IL. of Spain, in 1579. It was of the 
size of a pigeon’s egg. Sir Robert Sibbald mentions his 
having seen pearls from the rivers of Scotland as large as a 
bean. 

The reproductive organs of the Bivalvia, hitherto exam- 
ined, consist of an ovarium occupying the sides of the body, 
and penetrating the membranes of the cloak. They appear 
to have the organs of both sexes incorporated, and to pro- 
pagate without intercourse. Lamarcx is disposed to con- 
sider impregnation as produced by the male fluid dispersed 
through the water; a supposition unsupported even by 
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analogy in the animal kingdom. Many species are ovovi- 
viparous ; in which case the eggs when ripe pass into the 
gills, where they are hatched. 

The methodical distribution of the Bivalvia appears to 
be attended with peculiar difficulties, in consequence of the 
uniformity which prevails in the structure and disposition 
of their organs. ‘The characters furnished by the shell, 
though useful in the construction of generic as well as spe- 
cific distinctions, have been abandoned by those who prefer 
a knowledge of the structure, to an acquaintance with the 
form of an animal. The characters derived from the pre- 
sence of a byssus, a foot, or of syphons, appear to be nearly 
of co-ordinate importance. M. Cuvier gives the preference 
to those founded on the appearances of the latter, and dis- 
tributes the genera into five families, an arrangement which 
we here propose to follow. These, however, may be consi- 
dered as occupying a much higher rank, and each as in- 
cluding numerous families. 

1st Subdivision. 

Cloak open. There are no syphons, the anterior mar- 
gin of the cloak being as open as the mouth of the shell. 
When the valves open, the water comes immediately in 
contact with the branchize and mouth. ‘The margin of the 
mantle has a double fringe of filaments. 

1st Tribe. 

Valves closed by one adductor muscle. 

A. Pectenide. Animals free or fixed only by a byssus. 
Furnished with a foot. 

Into this family, contemplated by Lamarck, the follow- 
ing ill assorted genera may be placed: Pecten, Lima, Pe- 
dum, Plicatula, Vulsella, Placuna, Gryphea, Perna, and 
Crenatula. 

In the animals of the genus Pecten, represented by the 
common scallop, there is a small foot, supported on a short 
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stalk arising from the abdomen. ‘The margin of the cloak 
is surrounded with two rows of tentacula, some of which, 
in the external row, have greenish tuberculated summits. 
The mouth is surrounded with numerous branched tenta- 
cula, in place of the four ordinary labial appendages. 

B. Ostreade. Shell cemented to foreign bodies. Body 
destitute of a foot. 

To this family the following genera are related: Ostrea, 
Spondylus, and Anomia. The last genus ought to form a 
family apart. It is distinguished by the singular character 
of the adductor muscle, a portion of which is attached to 
the corneous or testaceous plate, which passes through the 
cardinal perforation, and adheres to rocks. There is a 
small foot, which is capable of being likewise protruded 
through the cardinal perforation. In the genus Sponpy- 
Lus, the margin of the cloak is fringed with a double row 
of tentacula having tuberculated summits, and the foot is 
seated on a short stalk, with a large radiated disk. — 

2d Tribe. 

Shell closed by two adductor muscles. 

The two genera, Avicula and Meleagrina (of Lamarck), 
form one family of this tribe; the genus Pinna another ; 
and the Arcade a third, including Arca, Pectunculus, Nu- 
cula, Cucullzea Trigonia, and Castalia. 

2d Subdivision. 

Cloak more or less closed, forming syphons. 

The further division of this group depends on the modi- 
fications of the syphons, or aperture of the cloak. 

1st Tribe. 

The union of the cloak forms only one syphon. 

This syphon is situate posteriorly opposite the anus, and 
serves for the issuing of the excrements. The other large 
opening allows the water to enter to the mouth and gills. 
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This tribe may be divided into families. The first, My- 
tilusida, will mclude the genera Mytilus, Modiolus and Li- 
thodomus, which are furnished with a byssus. The second, 
Unioda, will embrace Unio, Tlyiria, Anodonta, and Indina. 
These are destitute of a byssus. 

M. Cuvier is disposed to place in this group the genera 
Cardita, Venericardia, and Crassatella. 

2d Tribe. 

Cloak closed posteriorly, and anteriorly forming three 
apertures. The first serves for the passage of the byssus, 
and is the largest. ‘The second admits water to the bran- 
chiz and mouth: and the third is opposite the anus. 
The valves are closed by one adductor muscle. ‘There are 
only two genera belonging to this tribe, Tridacna and Hip- 
popus. 

In the ‘two remaining tribes there are three openings in 
the cloak. Two of these are posterior, and near each 
other ; sometimes, indeed, they are tubular and united. 
There is no byssus, but always a foot. 

3d Tribe. 

Anterior opening large, allowing the water free acess to 
the mouth and gills, and the feet freedom of motion. 

The structure of the animals is yet too imperfectly ex- 
amined, to enable any one to establish families on permanent 
characters. The attempt which Lamarck has made may be 
considered as a complete failure, independent of the wanton 
changes of nomenclature with which it is chargeable. The 
following are the principal genera belonging to this tribe : 
Chama, Iscordia, Cardium, Donax, Cyclas, Corbis, Tellina, 
Loripes, Lucina, Venus, Capsa, Petricola, Corbula, and 
Mactra. ) 

In the genus Chama, the two posterior apertures are in 
the form of short tubes, the anterior one is small, and indi- 
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cates the corresponding size of the foot. The foot of the 
animals of the Zscordia is much larger, and the anterior 
aperture is large in proportion. In the common cockle (Car- 
dium), prized by many as an agreeable article of food, the 
foot occupies a large share of the cavity of the shell. It is 
bent in the middle, with the point directed forwards. In 
the genera Cyclas, Tellena, Donax, and Venus, the foot is 
long and tongue-shaped, and the posterior tubes, in general, 
considerably produced, and more or less united at the base. 
In the genus Loripes, the foot is small and cylindrical, and 
the tubes are short and united. In the Mactra the tubes 
are likewise short, but the foot is compressed. 

4th Tribe. 

Anterior opening small, and not exposing the mouth or 
gills. 

In this tribe the mantle is closed in front; and even 
when the valves are open, neither mouth nor gills are visi- 
ble. The anterior opening serves for a passage to the foot, 
and the posterior openings, in the form of two long tubes, 
united by a common membrane, serve for the entrance and 
exit of the water to the mouth and branchiz, and the ejec- 
tion of the foeces, the dorsal syphen serving the latter pur- 
pose. ‘The cuticle of the shell covers also the exposed por- 
tion of the cloak, so that, when an animal is removed from 
the shell, it remains as a loose membrane on the margin of 
the valves, as was first observed by Reaumur. All the 
genera prefer concealment, burrowing in sand, mud, or 
wood, with the head downwards, and the syphons rising to 
the surface. The following genera belong to this tribe: 
Mya, Lutrania, Anatina, Glycemeris, Panopea, Pandora, 
Gastrochena, Byssomia, Hhiatella, Solen, Sanguinolaria, 
Pholas, Teredo, and Fistularia. 


508 PHILOSOPHY OF ZOOLOGY. 


Section I].—Acrrnuata Tuncata. 


Covering soft or corriaceous. 

The formation of this interesting group of animals was 
first publicly announced by Lamarck in his Histoire Na- 
turelle des Animaux sans Vertebres, 'Tom. ui. p. 80. (1816). 
The labours of Desmaret, Lesurur, and Cuvier, aided 
by the descriptions of Exits and Patuas, paved the way 
for the masterly efforts of Savicny, to whom we owe the 
most extensive, new, and accurate information yet given, 
concerning the animals of this group. His observations are 
contained in his Recherches Anatomiques sur les Ascidies 
composées, et sur les Ascidies simples, inserted in his Me- 
moires sur les Animaux sans Vertebres. 8vo. Paris, 1816. 

The covering of the animals of this group consists of 
an external and internal sac or tunic, either entirely united, 
or unconnected, except at the apertures. The surface is 
smooth in some, and rough in others, and in a few spe- 
cies defended by an artificial covering of agglutinated shells 
and sand. ‘The sacs are furnished with muscular bands, 
and are capable of contraction. Some of the species, by 
means of contractile movements, float about in the water ; 
others, receiving that element into the branchial cavity, and 
ejecting it forcibly at the opposite one, push themselves for- 
ward. Many, however, are fixed during life to sea-weeds 
and stones. 

The apertures of-the tunic are twoin number, The one, 
frequently the largest, is destined for receiving the water 
into the cavity, to supply the mouth and gills. This is 
termed the branchial cavity. The other is destined for the 
exit of the water, the eggs, and the foeces, and termed the 
anal opening. 'These apertures are sometimes placed near 
each other, at other times at opposite extremities of the bo- 
dy, and variously provided with tentacula or valves. 
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Fhe mouth is simple, destitute of spiral arms, and open- 
ing in the interior of the cavity of the body, between the 
branchiz, as in the bivalvia. It possesses neither jaws nor 
tentacula. The alimentary canal is very simple, and can 
scarcely be distinguished into gullet, stomach, and intestine. 
The food is soft, and such as the bounty of the waves be- 
stow. The liver adheres to the stomach, and in many species 
is divided into distinct lobes. 

The circulating system appears to be reduced to a single 
systemic ventricle. The gills cover the walls of the cavity, 
in the form of ridges, more or less complicated, and seldom 
symmetrical. 

The reproductive organs consist of an ovarium, either 
simple or complicated, with some additional glands, the 
uses of which have not been ascertained. The species are 
considered as hermaphrodite, and independent of reciprocal 
impregnation. They appear, in some genera, not only to 
be oviparous, but to be gemmiparous and compound, many 
individuals being organically connected, and capable of si- 
multaneous movements. They are all inhabitants of the 
sea. 


1st Subdivision. 

Interior tunic detached from the external one, and united 
only at the two orifices. 

The branchize are large, equal, and spread on the cen- 
tral walls of the mner sac. The branchial orifice has an 
inner membranaceous denticulated ring, or circle of tenta- 
cula. 

Ist Tribe. 

Body permanently fixed to other bodies. 

In this tribe the branchial and anal orifices are not op- 
posite each other, and do not communicate through the 
branchial cavity which, at its opening, is furnished with ten- 
tacular filaments. The branchiz are conjoined anteriorly. 
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A. Simple. 

This division includes the genus Ascidia of Linnaus. 
The individuals are independent of each other, and al- 
though they frequently adhere together in clusters, they 
are destitute of a common covering, or organical connec- 
tion. 

I. Apertures furnished with four rays. 

The animals of this group have the external tunic cori- 
aceous, dry, opaque, rough, folded, and frequently covered 
with extraneous bodies, or inclosing such. The branchial 
orifice has four rays, the anal one the same, or divided 
transversely. The branchie are divided longitudinally in- 
to persistent regular deep folds. 

a. Body pedunculated. 

The peduncle, in this division, may be said to have its 
rise in the summit of the body, which it serves to suspend. 
The abdomen is lateral. The meshes of the branchiz are 
destitute of papile. 

57. Bottenia. The tentacular filaments of the bran- 
chial circle are compound. There is no liver, and the ova- 
rium is compound. Only one species is known. B. fusi- 
forme. Savigny, Mem. tab. i. f. 1. and tab. v. f. 5. It is 
the Vorticella Bolteni of Lin. and the Ascidia clavata of 
Shaw. 

b. Body sessile. 

M. Savieny describes this group as a genus, which he 
terms Cynthia, and which he divides into four sub-genera. 

(A). Tentacular filaments of the branchial orifice com- 
pound. The folds of the branchie more than eight in 
number. The liver distinct, and surrounding the stomach. 
Ovarium divided with one division at least on each side the 
body. The intestine destitute of a rib. 

58. Cyntuia. Meshes of the branchie unchanged by 
the folds. C. Momus. Sav. Tab. i. f. 2. 
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59. Casirna. Meshes of the branchie interrupted by 
the folds. C. Diona of Sav. Tab. vii. f. 1. The Ascidia 
quadridentata of Forskael. 

(B). Tentacular filaments of the branchial orifice simple. 

The folds of the branchiz eight in number, four on each 
side, and the meshes uninterrupted. Intestine strengthened 
by a cylindrical rib from the pylorus to the anus. Liver 
absent or indistinct. 

60. StyeLa. Ovarium divided, one division at least on 
each side. iS. Canopus. Sav. Tab. vni. f. 1. 

61. Panpocra. Ovarium single, and situate in the fold 
of the intestine. The Ascidia conchilegu, a native species 
is the type. 

2. Apertures with indistinct rays, or more than four. 

The external tunic is here soft, easily cut, and translu- 
cent. The rays (when existing) of the branchial orifice, 
amount to eight or nine; and those of the anal to six at 
least. The branchiz are destitute of longitudinal folds. 
The tentacular filaments of the branchial circle are simple. 
Liver indistinct. Ovarium single. 

a. Body pedunculated. 

The stalk is here placed at the base, and serves to sup- 
port the body, being of an opposite character from that of 
the Boltenia. 

62. Cuavetrna. Branchial and anal orifices without 
rays. Angles of the branchial meshes simple. Intestine 
destitute of arib. The Ascidia clavata of Pallas, and the 
A. lepadiformis of Muller belong to this genus ; the latter 
of these is now recorded as a British species. 

b. Body sessile. 

The branchial orifice with eight or nine rays, and the 
anal with six. The angles of the branchial meshes with 
papille. No liver. <A cylindrical rib extending from the 
pylorus to the anus. 
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(A.) Tunic and branchial cavity straight. 

63. Pirena. The branchial sac as extended as the tu- 
nic. Stomach not.resting on the intestine. P. Phusca of 
Forskart is the type to which Savieny has added three 
other species. The Ascidia prunum of MULLER, a native 
species, is probably of this genus. 

64. Crona. Branchial sac shorter than the tunic, and 
exceeded by the viscera. C. Ascidia intestinalis, Lin. is a 
native example of this genus. 


(B.) Tunic turned up at the base. 

65. Puawuusta. Branchial sac extending beyond the 
viscera into the pouch of the sac. Stomach resting on the 
mass of viscera. The Ascidia mentula of MuLLER, a native 
species, is the type. 

There is one genus, supposed to be nearly related to the 
preceding, which is involved in great obscurity, the Bipa- 
pilaria of Lamarck, which appears to be pedunculated, 
with two apertures, each furnished with three setaceous 
tentacula. 


B. Compound. 

The animals belonging to this division were formerly 
included in the genus Aleyonium of Liywzus, and placed 
among the Zoophytes. They are compound animals, many 
individuals united by a common integument, and arranged 
according to a uniform plan. 

In some cases, there is only one system of individuals in 
the mass, in other cases, there are many, similarly arran- 
ged and contiguous. The tentacular filaments of the bran- 
chize appear to be distinct. They are destitute of the in. 
testinal rib which occurs in some of the preceding genera. 


1. Branchial orifice radiated. 
a. Branchial and anal orifices, with six rays. 
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(A). Body sessile. 'The angles of the branchial meshes 
furnished with papillae. The thorax, or cavity containing 
the branchiz, cylindrical. ‘The abdomen is inferior, with 
a stalk. Ovarium sessile, and single. 

65. Drazona. Body orbicular, with a single system of 
animals disposed in concentric circles. 

The substance is gelatinous. The ovarium enclosed in 
the fold of the intestine. D. violacea of Say. Tab. ii. f. 3. 

66. Potyzona. Body polymorphous, with many sys- 
tems disposed subcircularly. 

The body is subcartilaginous. The individuals are dis- 
posed irregularly around the common centre. Savicny 
inadvertently termed this genus Distoma, a name long 
pre-occupied among the Intestina. The Aleyonium rubrum 
of Plancus, and the Distomus variolosus of GAERTNER, 
belong to this genus. The last is a native species. 

(B.) Body pedunculated. 

67. Stetttrna. Body a solid cone, consisting of a sin- 
gle system of many individuals, irregularly disposed, one 
above the other. 

The thorax is short, and hemispherical. The angles of 
the branchial meshes destitute of papillae. The abdomen 
is inferior, sessile and larger than the thorax. The single 
ovarium is pedunculated. S. australis, Sav. Tab. i. f. 2. 
brought from New Holland, by M. Peron, is the only 
known species. 

6 Branchial orifice only furnished with six rays. 

(A). Body pedunculated. System single, circular, and 
terminal. 

68. Synoicum. Anal orifice rayed. 

The body is cylindrical. The anal orifice has six very 
unequal rays; the three largest forming the exterior mar- 
gin of the central star. The stomach is simple. The an- 
gles of the branchial meshes destitute of papilla. Ovarium 


VOL. II. K k 


514 PHILOSOPHY OF ZOOLOGY. 


single, sessile attached to the bottom of the abdomen, and 
descending perpendicularly. The S. turgens of Puirps 
is the type. In the month of August 1817, we observed 
at the Isle of May another species, adhering to a rock, and 
differing from the twngens chiefly in the smoothness of its 
skin. 

69. Sypneum. Anal orifice simple and tubular. 

The body is inversely conical. The stomach surrounded 
with glands. Intestine spirally folded. Ovarium pedun- 
culated. The S. turbinatum is the only known. species, 
and was sent to Savicny by Leacu from the British seas. 

(B.) Body sessile, polymorphous. 

(a.) Each system with a central cavity. 

70. Potycrinum. Systems numerous, convex, stellular. 
Individuals arranged irregularly round the common centre. 
Abdomen. inferior, pedunculated and less than the thorax. 
Ovarium single, pedunculated, attached to the side of 
the abdominal cavity, and drooping. M. Savieny describes 
one species from the Mauritius, and five from the Gulf of 
Suez. 

(6.) Systems destitute of central cavity, and the angles 
of the branchial meshes without papille. 

71. Axprpium. Individuals ina single row round the 
common centre. 

The thorax is cylindrical. The abdomen inferior sessile, 
and of the size of the thorax. Ovarium single, sessile, 
placed at the bottom of the abdomen, and prolonged per- 
pendicularly. Savicny divides the genus into two tribes. 
In the first, the individuals are simply oblong, with an ova- 
rium shorter than the body, as 4. ficus (Alcyonium ficus, 
Linn.). In the second, the individuals are filiform, with 
an ovarium longer than the body, as 4. effusum of Savic- 
ny, Tab. xvi. f. 3. 


Gr 


MOLLUSCA. aT 


71. Dipemnum. Individuals :n indistinct systems. 

The thorax is short and subglobular. The abdomen in- 
ferior, pedunculated, and larger than the thorax. The 
anal opening is obscure. ‘he ovarium is single, sessile, and 
placed on the side of the abdomen. D. candidwim and vis- 
cosum, from the Gulf of Suez, are the only known species. 

II. Branchial Orifice simple. 

The species appear in the form of thin fleshy crusts on 
stones and sea-weeds. ‘The individuals are stellularly: ar- 
‘ranged in distinct systems. The branchial orifice is cir- 
cular, and undivided. The abdomen 1s sublateral, and 
fixed at the bottom of the branchial cavity. The intes- 
tine is small, and the anus indistinct. The angles of the 
branchial meshes are without papilla. 

73. Borrytius. Systems furnished with a central ca- 
vity. 

The systems are prominent, and consist of one or more 
regular concentric rows. The ovarium is double, being 
attached to each side of the branchial sac. 

This genus is subdivided by Savicny into Botryli stel- 
lati, and Botrylli conglomerati. In the first, where the 
individuals are distributed in a single row, there are some 
species in which. the individuals are cylindrical, with ap- 
proaching orifices, and the limb of the central cavity not 
apparent after death and probably short, as the 2. rosaceus 
Leachii and Borlasit. In other species, the individuals are 
ovoid, with remote orifices, and the limb of the central cavi- 
ty is always apparent and notched, as B. Schlosser?, stellatus, 
gemmeus, and minutus. In the Botrylli conglomerati, m 
which the individuals are disposed in several rows, there 1s 
only one species, B. conglomeratus. 

74. Evcetium. Systems destitute of a central cavity. 

The individuals are distributed in a single row, and the 
ovarium is single, sessile, and attached to the side of the 

Kk 2 
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abdominal cavity. The E. hospitiolum of Sav. Tab. iv. 
f. 4, is the only known species. 

2d Tribe. 

Body free and moving about in the water. 

75. Pyrosona. 

The body is gelatinous, in the form of a lengthened bag 
open at the widest end. The individuals are arranged per- 
pendicularly to the axis of the central cavity, super-amposed 
on one another. ‘The branchial orifice is external, without 
rays, and with an appendage over its upper margin. ‘The 
anal orifice is opposite, and terminates in the central cavity. 
Branchial sac destitute of folds, with a membranaceous ring 
at the eutry. The branchie are disjoined. The abdomen 
is inferior to the branchiz, and not separated by any con- 
traction. Liver distinct, globular, and retained in a fold 
of the intestine. Ovarium double, opposite, and situate at 
the upper extremity of the branchial cavity. 

M. Savieny divides the species into Pyrosomata verti- 
cilla, having the individuals arranged in regular prominent 
rings, as P. elegans of Lesurur; and Pyrosomata panicu- 
Jata, having the individuals forming irregular circles une- 
quall y prominent, as P. gigantewm and atlanticum. 

2d Subdivision. 

Inner tunic adhering throughout to the external one. 

The body is gelatinous, transparent, and simple. The 
branchial cavity is open at both ends, communicating freely 
with the anus. The branchial orifice is in the form of 
a transverse slit, with one edge, in the form of a valve, 
to accelerate the entrance of the water into the cavi- 
ty. The inner tunic is strengthened by numerous trans- 
verse muscular bands, which, by contracting, diminish the 
diameter of the cavity, and eject the water from the anal 
orifice, thereby propelling the body through the water 
The digestive organs are situate at the inner end of the ca- 
vity. The mouth and rectum are simple; the former pla- 
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ced between the two branchiz, the latter directed towards 
the anal orifice. The heart is contiguous to the stomach, 
at the bottom of what may be termed the branchial sac, and 
is enveloped in a membranaceous pericardium. ‘The bran- 
chize are double, not incorporated with the walls of the sac, 
but with two folds of unequal length. The largest is free 
in the middle, fixed at each extremity, and opposed to 
the dorsal groove, and traverse the cavity obliquely. The 
other extends from the base of the first to the extremity of 
the dorsal groove. The surface of the branchiz consists of 
transverse vessels in a single range in: some species, and a 
double range in others. 

When young, many individuals often adhere, and form 
chains and circles. But the fully grown individuals are al- 
ways detached and single. 

This subdivision comprehends the species of the genus 
Salpa; they are exceedingly numerous, and appear to be- 
long to many different genera. M. Cuvier bas given in- 
dications of some of these, chiefly derived from the shape. 
A few are furnished with an elevated crest or fin, as the 
Thalia of Brown; a few have both extremities rounded 
or truncated, as Sapa octofera of Cuvier ) others have 
one extremity produced, as Holothuria zonaria of GMELIN ; 
and even both extremities produced, as Salpa maaima ot 
Forskart. The Sulpa moniliformis, so common in the 
Hebrides, and first recorded as a native by Dr Maccut- 
LocH, in his valuable Description of the Western Isles, 
Vol. 11. p. 188, and imperfectly figured in its young state, 
at Tab. xxix. fig. 2., appears to be closely allied to the S. 
maxima of ForskaEL, and but very remotely with the S. 
polycratica and confederata with which it is compared. 

This observer states, that “* It cannot bear to be con- 
fined in a limited portion of water, as it died even in a 
ship’s bucket in less than half an hour: With us, in simi- 
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lar circumstances, those taken in the evening were alive at 
noon on the following day.” 

The preparation of molluscous animals for exhibition in 
a museum is attended with peculiar difficulty. The shells, 
indeed, need only to be cleaned with a soft brush, and the 
marine kinds to be steeped in fresh water, to extract all the 
saline ingredients, and dried, when they are fit for the ca- 
binet. The soft parts, however, can seldom be distended 
by any substance, and dried. They are usually, therefore, 
preserved in spirits of wine, where but too frequently they 
appear a shapeless mass. The animal should be permitted 
to die slowly, that the different parts may become relaxed, 
otherwise the examination of the form of the body, at a fu- 
ture period, becomes impracticable. A quantity of spirits 
should be injected into the stomach, or other cavities of the 
body, immediately after death, to prevent putrefaction, as 
it frequently happens when the body is immersed in spirits, 
without such precaution, that the viscera become unfit for 
examination while the integuments have been preserved in 
a sound state. 


Il. 
ANNULOSA. 


Brain surrounding the gullet and sending out a knot- 
‘ted filament to the posterior extremity of the body. 

The longitudinal filament, which issues from the ventral 
side of the nervous collar, is frequently double at its ori- 
gin, and in some cases continues distinct throughout its 
whole length. At each ring of the body it forms a ganglion, 
and where the filament is double a union takes place of both. 
¥'rom these ganglia nerves are sent to the neighbouring parts. 

Besides these conditions of the nervous system, there are 
others connected with form and structure, which distin- 

scutshes the annulose animals. In general their shape is 
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lengthened, approaching to cylindrical. The body is di- 
vided into rings by transverse strictures more or less dis- 
tinctly marked. Even the different appendices of the skin 
frequently exhibit their annulose structure. 

The annulose animals form two groups, which, while 
they indicate the closest affinity in the nervous system 
and divisions of the body, exhibit at the same time remark- 
able distinctive characters. These characters indeed are 
so obvious, as to have been perceived by all naturalists, 
and to have induced them to assign to each a separate place 
in their systems. The first group, the species belonging 
to which have articulated limbs, is identical with the fifth 
class in the Linnean system, termed Insecta. ‘The se- 
cond group, containing animals destitute of articulated 
limbs, includes genera of the different orders of the class 
Vermes of the same system. As the remarks which appear 
necessary to be made on one group, must differ widely 
from those applicable to the other, it will be proper to con- 
sider each apart. 


Subdivision I.—ANNULOSE ANIMALS WITH ARTICULATED 
LIMBS FOR LOCOMOTION. 


The Sx:n of the animals of this group serves the double 
purpose of protection and support. and represents the cuta- 
neous and osseous systems of the vertebral animals. Its 
structure appears much more simple than in the higher 
classes, as it can neither be said to possess a mucous or cel- 
lular web or true skin. It bears the nearest resemblance to 
the cuticle of the skin of the higher classes, or rather, all 
the laminze of perfect skins are here incorporated into one 
uniform plate. It exhibits very remarkable varieties of 
texture. In some genera it is soft and phable ; while, in 
others, as some of the weevils, it approaches the consistence 
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of bone, or appears as a calcareous crust in the crabs. In 
some species it is elastic, in others brittle. 

The appendices of the skin consist of spies, hairs, and 
scales. The spies are merely projecting portions of its 
substance, and are usually distributed over certain parts of 
the feet, to aid the locomotive powers. Hairs are often dis- 
tributed over the whole body ; and, while they pass into 
spines on the one hand, they become, on the other, so ex- 
ceedingly fine as to require the aid of a powerful magnifier 
to trace their character. These spines and hairs, being 
merely elongations of the skin, are not easily rubbed off. 
It is otherwise with scales. Some of these are inserted into 
their skin at their proximal, and are free at their distal ex- 
tremity, and in some insects are so feebly connected, as to 
fall off, in many species, by touching them with the finger. 
These scales, in the butterfly, bear a remote resemblance 
to feathers in their form, and are very extensively used as 
pleasing objects for the microscope. 

In those insects, which undergo several changes of form 
during life, the cutaneous system, in the first periods, pos- 
sesses considerable powers of production. In the cater- 
pillar state, the skin is cast or changed, several times, and 
along with it, the spines and hairs by which it is covered. 
That which is cast off bears a resemblance to the cuticle in 
the perfect animals ; but the skin which remains to supply 
its place, is similar in its structure. When the insects ar- 
rive at their last stage, or that of maturity, the reproduc- 
tive power of the skin does not seem to be exerted. Nei- 
ther holes in the wings, nor fractures in the joints, appear 
to be repaired. Among the crabs and spiders, the casting 
of the skin takes place periodically. 

Comparative anatomy has hitherto failed in detecting any 
glands subservient to the functions of the skin. As the 
aquatic insects, however, are never wet with water in which 
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they reside, it is probable that the skin is besmeared with 
some unctuous matter. In some instances, indeed, the 
skin resists being wet, even after the death of the animal 
has taken place for some time, but previous to becoming 
dry. 

The Muscuzs of insects appear to possess the same in- 
ternal structure as the corresponding organs in the higher 
classes. ‘They are nearly all simple, and more or less trans- 
parent and whitish. All those which are concerned in the 
production of locomotion have their origin and insertion in 
the skin, apparently without the intervention of tendons. 
The different members appear to be connected with each 
other, by the intervention of a more transparent, tough sub- 
stance, than the skin in other places, to which the name of 
ligament may be applied... The action of the muscles will 
be best understood by a description of the different parts of 
the body, and the motions which these perform. 

The Heap contains the organs of the external senses and 
the mouth. It is jomed to the trunk behind, and has its 
motions regulated by its mode of connection. Where the 
head is united to the trunk by a cylinder of ligament, the 
motion of which it is susceptible is various, limited chiefly 
in the dorsal direction by the superior margin of the trunk. 
When the articulation is effected by the immediate contact 
of the more solid surfaces, the three following modifications 
of joints present themselves. In the first, there are two or 
more rounded, smooth tubercles, received into correspond- 
ing cavities in the trunk. The motion is consequently 
either backwards or forwards. In the second mode of ar- 
ticulation, the head is rounded posteriorly, and received 
into a socket in the thorax. In this manner great liberty 
of motion is obtained. In many cases, however, it is re- 
strained by projections of the trunk, which limit it in one 
direction. In the third, the articulation takes place by the 
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contact of two flat surfaces. The head is frequently con- 
tracted behind, and the trunk in front, to dimmish the 
uniting surfaces, but such joint admits but of very imper- 
fect motion. 

The muscles of the head take their rise near the abdomi- 
nal edge of the trunk, and, entering the occipital hole, be- 
come attached to its margin. ‘Those which move the head 
upwards take their rise on the upper part of the trunk ; 
while those which depress it arise from the under side. 
These last are the largest. Those which arise from the late- 
ral parts of the trunk give to the head its lateral motions. 

The characters derived from the head, which are used 
in classification, are chiefly taken from the markings of its 
surface, the inequalities of its margin, its size, and shape. 
They are, in general, obvious and permanent. 

The Trunk, as an organ of support to the other mem- 
bers, may be considered as the most important organ of 
the body. The terms, however, which are employed to 
designate its different parts are neither appropriate nor well 
defined. Lrnnzus, in reference to this organ, gives the 
following enumeration of its parts: “ Truncus, inter caput 
et abdomen, pedatus, thorace supra dorso, postice scutello, 
subtus pectore sternoque.” By modern authors, it is usual- 
ly divided inte the thorax and_ breast. 

The thoraz is the second ring of the body, and is united 
on the fore part with the head, and behind with the third 
ring or breast. In many kinds, this part is minute, while, 
in others, it occupies a large portion of the body. On its 
ventral aspect in insects, it bears the fore legs, or first pair, 
and between these is the thoracic sternum, frequently in the 
form of a keel, and terminating behind by a spmous pro- 
cess, which rests upon the pectoral sternum, as in the ge- 
nera Elater and Dytiscus. It may be considered as the 
only fixed part of the body, giving origin to the muscles of 


MOLLUSCA. 523 


the head, the fore legs, and frequently, also, to the breast 
and abdomen. 

The characters furnished by the thorax are extensively 
employed in the arrangement of the genera and _ species. 
These are chiefly taken from its appearances on the back of 
the animal. 

The Breast or third ring of the body in insects, is fre- 
quently so much incorporated with the thorax, as to appear 
as one organ. In other cases it seems to form a part of 
the abdomen, In the back, it frequently exhibits a horny 
process, termed scutellum, analogous in consistence to the 
thorax, to which it is united behind. At this place of the 
breast, the wings have their origin. On its ventral side it 
supports the middle and hind legs. Between these, at the 
base, is the pectoral sternum, which, in some species, ex- 
pands into a cover for the first jomt of the hind legs, and 
in others is produced to cover a portion of the abdomen. 
The breast contains the muscles for moving the middle and 
hind legs, the wings and abdomen ; and it likewise contains 
some very strong muscles, passing from its ventral to its 
dorsal surface, and calculated to bring these, when requir- 
ed, nearer together. This motion is probably facilitated by 
the number of sutures with which its skin is traversed. 
The characters for classification are chiefly taken from the 
scutellum and sternum. 

The Axspomen is the last portion of the body. In 
some species, it is sessile, and intimately united with the 
breast; in others it is divided by a stalk. It consists of 
rings, varying in number in different genera. These rings 
are jomed together in many species by a simple adhesion of 
the margin, while, in others, the posterior margin of the 
one includes the anterior margin of the other. “The motion 
of the whole abdomen takes place by means of muscles, 
which arise in the breast, and, im those where it is sessile, 
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the motion is very limited. 'The rings themselves are hke- 
wise susceptible of a little motion, especially when they are 
included. The muscular fibres which change their posi- 
tion are longitudinal, and pass from the posterior margin of 
one joint to the anterior of the other, and are able to draw 
the ring to one side, or pull it within the one which imme- 
diately precedes it. 

The classical characters derived from the abdomen are 
chiefly taken from the number of the rings, their connec- 
tion, and the condition of their surface. The anus and ex- 
ternal orifice of generation are situate at the termination 
of the abdomen. These have frequently appendices, which 
we will afterwards notice. 

These three portions of the body, in dts different tribes, 
exhibit very remarkable combinations. In some of the 
crustacea, the head, trunk, and abdomen, are mcorporated 
on the dorsal surface of the body. In some of the Arach- 
nidz, the head and trunk are united, while, in others, the . 
head appears to be distinct, while the trunk and abdomen 
are incorporated. These modifications are extensively em- 
ployed in the methodical distribution of the groups. 

The Memsers of the articulated Annulosa are of two 
kinds, wings and feet. 

The wings, which exclusively belong to insects, vary in 
their number, structure, and appendices. In one tribe, 
even among these, they are wanting, and hence termed 
Apterous; in another they are two in number, but the 
greater number have four. These wings are either mem- 
branaceous, and supported by corneous ribs, which form a 
net-work in their substance ; or, where the wings are four 
in number, the upper pair are sometimes crustaceous, ob- 
tain the name of elytra, and serve as a covering to the in- 
ferior ones. The ribs of the wings, improperly denominat- 
ed nerves, in the manner of their distribution, the hairs by 
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which they are covered, and the form of the vacant spaces, 
exhibit great regularity in the individuals of the same spe- 
cies. The manner in which the membranaceous wings are 
folded up, when at rest, is various. In some they are fold- 
ed longitudinally, in others transversely, and in others 
obliquely. Each of these arrangements prevails throughout 
extensive groups. In the Diptera there is, under or be- 
hind each wing, a stalk terminating in a small knob. These 
are termed halteres, or poizers, and are considered as _ the - 
rudiments of the second pair of wings. Between each poi- 
zer and the base of the wing, one or two spoon-like scales 
are found, termed winglets. They have likewise been ob- 
served in a coleopterous insect, Dytiscus marginalis.. In 
some of the diptera they are absent. The use of these ap- 
pendices of the wings has not been satisfactorily determin- 
ed. The muscles which move the wings take their rise in 
the breast, and are capable of executing their functions 
with great celerity. The elytra perform no other motion 
than elevation and depression, and serve merely to protect 
the wings when at rest, not to assist them when flying. 

The characters employed in the classification of the pri- 
mary divisions of insects are, in a great measure, derived 
from the wings. Their presence or absence—their num- 
ber and appendices—their texture and consistence, toge- 
ther with their size, position, and manner of folding up, 
yield marks which are of easy detection, and which expe- 
rience has found to be permanent. 

The legs never fall short of six in number. The first 
pair, when six only are present, take their rise under the 
thorax, and the second and third pairs under the breast. 
When more numerous, some of them are attached to the 
abdomen. ‘They consist of the five following parts, the 
hip (cowa), the thigh (femur), the leg (tibia), the toe 
(tarsus), and the claw (unguis). 
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The hip, or coxa, serves to unite the limb with the body. 
It is usually short, or nearly as broad as it is long. It 
is imbedded in the body, and is limited in its motion by 
the mode of insertion. Sometimes its proximal extremity 
is globular, and received into a corresponding cavity of the 
body, giving to it a very extensive degree of motion. In 
other cases, the coxe are consolidated with the skin. 

The thigh or femur is usually united with the coxa, in 
such a manner as only to admit of motion backwards and 
forwards. At its coxal extremity, the femur has, in some 
tribes, one or two eminences, in some cases produced into 
spines, which are termed trochanters, and as they are hol- 
low within, they are considered as furnishing suitable inser- 
tions to the muscles for particular motions. When the 
thigh is slender and cylindrical, the motion of the legs is 
confined to walking, but where leaping is required, or even 
swimming, the thigh is thick, and bellied, to give room to 
the requisite muscles. 

The leg, or tibia, is articulated to the femur in such a 
manner as to admit of motion only in the same plane in 
which it moves. In those species which swim, this joimt is 
long and flattened, while, in those which dig holes in the 
ground, it is strong and serrated on the margin. 

The toe, or tarsus, consists of several joints, which are 
articulated more loosely than the preceding parts of the 
limb, and admit not only of motion outwards and inwards, 
but likewise in a lateral direction. Its strongest muscle, 
as in the other parts of the leg, is the flexor. It is only by 
means of this part that the feet can apply closely to any 
object. The joints vary in number, length, and size ; and, 
in many species, are furnished with very singular appendi- 
ces. Those in insects which deserve particular notice are 
denominated cushions and suckers, and are situate on the 
under surface of the joints. The cushions are either soft 
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and smooth on ihe surface, or consist of an enlargement 
closely covered with short hairs. These, by their elasticity 
and resistance, aid the animal in climbing and leapnng. In 
some animals they are single in each joint, m others double, 
and either extending to all, or confined to a few of the 
joints. The suckers vary greatly in number, shape, and 
position. In all, they are capable of being applied to the 
surface.of a smooth body. In some, the whole disc is ap- 
plied, in others only the margi. These suckers are ei- 
ther sessile or seated on footstalks; sometimes they occupy 
the tibial joints of the tarsus only; in other cases they are 
confined to the last joint, and are from one to three in num- 
ber *. 

The claw (unguis) is attached to the distal edge of the 
last jomt of the tarsus. In a few species it is single, or 
capable of being opposed to a projection, serving the 
purpose of a thumb. In others, the claws are double, and 
either move in the same plane, or act in opposition. The 
muscles of the different parts are all included in the limb, 
except those of the coxa, which originate in the trunk. 
The former gives origin to those of the tibia, the latter to 
the first joint of the tarsus, and this again to the one which 
succeeds. ‘These muscles are chiefly flexors and extensors, 
the former placed on the ventral, the latter on the dorsal 
surface of the limb. 

These divisions of the limbs are frequently subdivided: 
by sutures, but seldom or never by the ordinary method of 
articulation which is by Ginglymus. 

The animals we are now considering are qualified for 
executing different kinds of motion. The best walkers are 


“ Accurate representations of these remarkable organs are given by Sir 
Evenarp Home, in the Philosophical Transactions for the Year 1816, Plates 
18—21, from the beautiful drawings of Mr Bauer. 
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those which have long, slender limbs, as the crane-flies. 
Those which walk upon walls and trees are enabled to 
overcome the resistance of gravitation by their claws and 
the cushions, or suckers of their feet. By means of the last 
sort of organs, the common house fly securely walks upon 
the vertical glass of the window, or alights upon the ceiling 
of the room. In walking, they advance the fore and hind 
legs of one side, and the middle leg of the other side at the 
same time, alternately. Those that leap much, have usual- 
ly the femoral joints of the limbs enlarged, and the hind legs 
are the longest. Among insects, the skip-jack (Elater) is 
able to leap to a considerable distance by the elasticity of 
the process of the thoracic sternum suddenly thrust into 
the cavity of the pectoral sternum, and again withdrawn. 
The elastic process of the Podura is attached to the tail, 
and, when at rest, is bent under the body. By suddenly 
unbending it, the body ts thrown to a considerable dis- 
tance. The flying insects do not possess rapidity of flight 
proportional to the number or size of their wings. In the 
coleoptera, the body hangs down during flight, while in 
the other classes it preserves nearly a horizontal position. 
In the tribes which swim, the legs are either flattened like 
the blade of an oar, or produced and ciliated on the edges. 
Some swim upon their back, others upon their belly. Some 
keep always floating upon the surface, others dive and per- 
form their movements at various depths, regulated by the 
condition of the organs of respiration. 

The nervous system, in the class of animals now under 
consideration, exhibits a greater uniformity of structure 
and disposition than any of the other great systems of or- 
gans which they possess. The brain is situate im the 
head, on the dorsal surface of the gullet. It consists of 
two lobes, which exhibit shght variations of form, are fre- 
quently so intimately united, that they appear as one, 
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marked, however, in the middle by a groove. These lobes 
furnish the optic nerves, and frequently send filaments to 
the mouth. Near the posterior edge, two cords arise, 
which, after proceeding backwards, and, in many cases, 
embracing the gullet, unite to form a ganglion, from which 
nervous filaments proceed to the neighbouring parts. From 
this ganglion two cords again proceed and form a second 
ganglion, and the same process is repeated until the cords 
reach the anal extremity, where they terminate. The num- 
ber of ganglia which are formed, differ in different genera, 
according to the number of articulations of the body. The 
cords, in some species, appear to unite and exhibit only the 
appearance of one. | 

Of the organs of the senses, the eye alone is the most 
perfect ; and next to it may be classed the organ of touch. 
The existence of the other senses common to the vertebral 
animals, is rather inferred, in many cases, from the actions 
performed than from the structure of their parts. 

The organs of vision are of two kinds, simple and com- 
pound eyes. The simple eyes are usually in the form of 
small black circular dots, three in number, situate on 
the crown of the head towards the neck. ‘They are de- 
nominated ocelli or stemmata. 'They are not present in 
many tribes. The compound eyes are present in all insects 
and many crustacea. They are in general two in number, 
and situate one on each side of the head. In the Gyri- 
nus, however, each eye appears to be divided by the mar- 
ginal band of the head, so that there is one eye above and 
another below. Similar appearances may be observed 
in the Geotrupes stercorarius. In some crustacea they are 
united. In some cases the compound eyes are imbedded in 
a cavity of the head; in others they are continuous with 
its surface, or elevated on a fixed or articulated process 
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above it. Their aspect varies with the habits of the spe- 
cles *, 


* The following observations of the celebrated Cuvier on the anatomi- 
cal structure of the eye, here deserve a place : 

“: The structure of the eye of insects is so very different from that of 
other animals, even the mollusea, that it would be difficult to believe it an 
organ of sight, had not experiments, purposely madge, demonstrated its use. 
If we cut out, or cover with opake matter, the eyes of the dragon-fly, it will 
strike against walls in its flight. If we cover the compound eyes of the wasp, 
it ascends perpendicularly in the air, until it completely disappears 5; if we 
cover its simple eyes also, it will not attempt to fly, but will remain per- 
fectly: immoveable. 

‘¢ The surface of a compound eye, when viewed by the microscope, ex- 
hibits an innumerable multitude of hexagonal facets, slightly convex, and se- 
parated from one another by small furrows, which frequently contain fine 
hairs, more or less long. 

“¢ 'Phese facets form altogether a hard and elastic membrane, which, 
when freed of the substances that adhere to it posteriorly, is very trans- 
parent. 

‘© Kach of these small surfaces may be considered either as a cornea, or 
a crystalline, for it is convex externally, and concave internally, but thicker 
in the middle than at the edges; it is also the only transparent part in this 
singular eye. 

‘¢ Immediately behind this transparent membrane there is an opaque 
substance, which varies greatly as to colour in the different species, and 
which sometimes forms, even in the same eye, spots or bands of different 
colours. Its consistence is the same as that of the pigment of the choroides ; 
it entirely covers the posterior part of the transparéht facets, without leaving 
any aperture for the passage of light. 

‘¢ Behind this pigment we find some very short, white filaments, in the 
form of hexagonal prisms, situate close to each other, like the stones of a 
pavement, and precisely equal in number to the facets of the cornea ; each 
penetrates into the hollow part of one of these facets, and is only separated 
from it by the pigment mentioned above. lf these filaments are nervous, 
as in my opinion they appear to be, we may consider each as the retina of 
the surface, tehind which it is placed ; but it will always remain to be ex- 
plained, how the light can act on-this retina, through a coat of opaque 
pigment. 

“« This 
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The organ of touch is not generally distributed over the 
body, for there are few parts capable of receiving an im- 
pression, or, at least, of being applied to the surface of 
bodies. The antenna, organs peculiar to annulose animals, 
are generally considered as appropriated to this sense. 
These organs are two or more in number, and are present 
in all the crustacea and insects, but wanting in the arach- 
nida. ‘They are situate on the head, usually between the 
eyes and the mouth. They consist of a number of joints, 
determinate in the individuals of a species, and, in general, 
capable, by their flexibility, of examining the condition of 
the surface of a body. Those which have long setaceous 
antennee, upon approaching a body, move them along its 
surface with considerable rapidity, thrust them into its ca- 
vities, and in this manner appear to become acquainted 
with its form. Individuals of the same species meeting to- 
gether, examine each other by means of their antenne. 


‘¢ This multitude of filaments, perpendicular to the cornea, have behind 
them a membrane which serves them all as a base, and which is consequent- 
ly nearly parallel to the cornea. This membrane is very fine, and of a black- 
ish colour, which is not caused by a pigment, but extends to its most inti- 
mate texture. We observe in it very fine, whitish lines, which are trachee, 
and which produce still finer branches, that penetrate between the hexagon- 
al filaments as far as the cornea. By analogy, we may name this mem- 
brane the chorordes. 

‘s A thin expansion of the optic nerve is applied to the posterior part of 
the choroides. This is.a real nervous membrane, perfectly similar, to the 
retina of red-blooded animals, It appears that the white filaments; which 
form the particular retina of the different ocular surfaces, are productions of 
this general retina, which perforates the membrane I have named choroides, 
by a multitude of small and almost imperceptible holes, 

“¢ To obtain a distinct view of all these parts, it is necessary to cut off 
the head of an insect that has the eyes large, and dissect it posteriorly ; each 
part will then be removed in an order the reverse of that in which I have 


described them.” 
op I 
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Traces of the organs of hearing may be detected in some 
of the larger crustacea. In the cray-fish, there is a purse- 
shaped labyrinth at the base of each antenna, covered ex- 
ternally by an elastic membrane or tympanum, and open at 
its central extremity for the passage of the auditory nerves. 
No traces of the organs of hearing have been detected in 
insects. Yet imsects emit a variety of sounds by the fric- 
tion produced by their mandibles, their wings, and their 
legs, which are communicated to others, and understood by 
them. The proofs of the existence of taste and smell in 
the different tribes, rest on the same foundation, the evi- 
dence of the function being performed. These senses are 
chiefly used in the animal economy im subserviency to the 
digestive system. The organs in which they reside are pro- 
bably the palpi, or the other more flexible parts of the 
mouth. But these parts are so different in their form from 
the organs employed for the same purpose in the higher 
classes of animals, and so diminutive in size, that neither 
analogy nor dissection can be called in to illustrate the sub- 
ject. 

In treating of the important object of nutrition, it is ne- 
cessary to begin with a description of the parts employed 
m procuring and preparing food for the gullet. In many 
cases, as In the higher orders of animals, the legs, particu- 
larly the first pair, execute the first movement of seizing 
the food and conveying it to the mouth ; in general, how- 
ever, the parts of the mouth, unassisted, seize, cut, bruise, 
and prepare the food for the gullet. 

“The masticating organs, in their simplest form, im- 
clude the four following parts (which we shall designate 
by their Latin appellations, for want of appropriate Eng- 
lish terms), Labrum, Mandibule, Maxille, and Labium. 
These form the mouth, and are denominated Jnstrumenta 
cibaria. 
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The labrum is analogous to the upper lip of the higher 
classes of animals. It is articulated to the fore part of the 
head ( frons, or clypeus, chaperon of the French), either 
direcdy by a simple suture, or by the intervention of a 
plate, to which Mr Kirsy, from its situation, has given 
the name nasus. The labrum itself, at its free edge, ex- 
hibits great variety of character in the condition of its mar- 
gin, of which naturalists have availed themselves in the 
discrimination of species. This organ may be regarded as 
the cover to the other parts of the mouth above. 

The mandibule are two in number. They take their 
rise immediately below the labrum on each side. They 
exhibit very remarkable differences in size, shape, and ar- 
mature. They move horizontally, and serve to cut objects 
by their edges crossing like the blades of scissars. 

The mazille are likewise two in number. They are 
united to the cheeks immediately underneath the mandi- 
bul, and between these organs and the labium. They 
are more complicated than the mandibule. On their inner 
margin, they are usually covered with stiff hairs. Exter- 
nally they support the palpi, which are articulated ap- 
pendages, consisting of two or more joints. ach maxilla 
is furnished with one of these, rarely with two. The use 
of the palpi has not been determined, although it is pro- 
bable that they serve as organs of smell, and perhaps also 
of touch. 

The labiwm is analogous to the under lip, and closes the 
under side of the mouth, pressing the maxilla. Its free 
edge is variously marked, and there is usually a line in the 
middle indicating its tendency to be double. On each side 
it supports a palpus, consisting of two or three joints. Its 
base is connected, laterally, by ligament, with the base of 
the maxilla, and behind, with a fixed plate jointed to the 
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head, and termed ‘mentum, corresponding, in position, with 
the nasus of the labrum. 

When all these parts bear such a proportion to one an- 
other, as to be able to cut the substances used as food, and 
convey them to the pharynx, they are considered as in the 
most perfect condition. But all these parts in the different 
classes, exhibit very remarkable modifications. In many 
of the crustacea, the labium has been converted into a 
second pair of maxillz, and the three pair of legs which, 
in insects, constitute the organs of motion, are h ere chan- 
ged into three pair of auxiliary maxille, and close the mouth 
below, in place of a labium. ‘The locomotive organs are, 
in reference to their position, abdominal legs. Modifications 
of this arrangement prevail im the arachnida. There are 
many species of insects which are destined to live chiefly or 
exclusively on fluid substances, to whom such masticating or- 
gans would be unsuitable. ‘Those which hold a middle sta- 
tion between the gnawers (mandibulata), and suckers, have 
the labrum transformed into a soft, fleshy plate, like the, 
tongue of quadrupeds (and hence frequently termed Jin- 
gua), capable of licking, and of being rolled mwards 
when at rest,—as in the Hymenoptera represented by 
the bee. Inthe genuine suckers (Hausteilata), the organs 
of the mouth present two important modifications. In the 
first, the labrum is nearly obliterated. ‘The labium is pro- 
duced and either crustaceous (rostrum), or membranaceous 
(proboscis), with a groove on its upper side, for the recep- 
tion of the four plates or hairs into which the two mandi- 
bulz and maxilla have been converted. These appearan- 
ces are exhibited in the Hymenoptera and Diptera. In 
the second, both the labrum and mandibles are nearly ob- 
literated, and the labium is short and fixed ; and the two 
maxillee are produced and so applied to each other, as to 
form a sucker. This suker is.capable of being rolled up 
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spirally, and as it appears in the’Lepidoptera, the butterfly 
for example, is usually termed the proboscis or tongue. 

All these different parts of the mouth, however much 
they may be modified in sizé and shape, may still be readi- 
ly detected, either by their position or palpial appendages. 
We owe this discovery of the true nature of the parts of 
the mouth of insects, and the other pedate annulosa to M. 
Savieny, who has accompanied his judicious observations 
with accurate representations of each organ, and its various 
changes *. 

The orifice of the gullet is, in general, a simple aper- 
ture, imto which the food is conveyed chiefly by the 
agency of the maxilla. In some cases, however, among 
the Hymenopterous insects, there is an organ on the base 
of the mouth, more or less distinet, to which the term JZin- 
gua ought to be restricted. M. Savieny calls it glossa or 
hypopharynx. On the dorsal margin of the opening there 
is likewise, in some cases, a particular process, which is de- 
nominated by the above naturalist epiglossa, or epipha- 
rynx. 

The gullet itself is usually membranaceous, and is either 
simple or furnished with an enlargement, denominated the 
first stomach. The walls of the true stomach, in some of 
the crustacea, present the appearance of muscular fibres, and 
in some of the orthoptera, these bands cover the whole sur- 
face, forming a true gizzard, fortified with teeth or scales 
pointing backwards. The mtestines are variously convo- 
luted, and frequently near the anus, exhibit an enlargement 
which has been denominated a rectum. In some cases, the 
canal is furnished with one or more side pouches, or coece, 
near the stomach. 

In the crustacea, the liver appears, in some, like a con- 


* Memoires sur les Animaux sans Vertebres, premier partic, Paris, 1816. 
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glomerate gland attached to the intestines, in others, as a 
collection of intestinula coeca. The hepatic vessels of in- 
sects (for there is no secreting organ which can be compar- 
ed to a liver), have their origin in the fluid contents of the 
abdomen, and even send their capillary extremities to the 
remotest part. They vary greatly in number and size. 
The walls are dense and cellular, and ‘the bile which they 
secret is yellow, brown, or white, according to the species. 
These vessels, in some, terminate separately, in others, 
they unite into a common duct. The terminations vary 
greatly, being in different species at the pyloric extremity 
of the stomach, the middle of the intestine, or at the rec- 
tum. 

The circulating system appears in this group, in its most 
perfect form, among the larger crustacea. There is a pul- 
monic ventricle situate dorsally, and a systemic ventrical 
situate ventrally, thus executing a complete circulation in 
which all the blood in its course is aérated. In the arach- 
nida with pulmonary sacs, the heart seems to be lengthen- 
ed, placed along the back, and to give out vessels laterally. 

In insects, neither absorbing nor circulating vessels have 
been detected, although anxiously looked for by many ce- 
lebrated anatomists and microscopical observers. ‘The nu- 
tritious portion of the food appears to be absorbed by the 
walls of the intestines, and discharged imto the cavity of 
the body, where there are neither veins, arteries, nor heart. 
Towards the back, indeed, there is an obvious vessel, pla- 
ced longitudinally, to which some have given the name of 
heart, but which is more generally denominated the Dorsal 
Vessel. This vessel is widest in the middle, and diminishes 
in size at each extremity. Its walls consist of two mem- 
branes, the internal one muscular, and the external one 
cellular. This last is so much crowded with tracheal ves- 
sels, as to appear to be entirely composed of them. All the 
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coats are liberally provided with nervous filaments. This 
vessel is kept in its position by the tracheal tubes, and by 
muscular fibres, which, in general, are disposed in triangles, 
and increase in breadth from the superior part of the body 
to its inferior extremity. 

The contents of the dorsal vessel are fluid, but of such 
consistence, that, when its coats are punctured, no liquid 
flows out. The colour is usually similar to the adipose 
matter which is collected on or near its surface, and differs 
according to the species. When placed under a micros- 
cope, this humour appears to consist of grains or globules, 
containing other globules. It mixes readily with water, 
and when dried, resembles gum. 

The humour of the dorsal vessel is subject to some de- 
gree of motion, arising from the contractions which it ex- 
periences. These are irregular as to time, and proceed 
from the one extremity to the other, by stages usually cor- 
responding with the rings of the animal, and strongest in 
the abdomen. The nerves do not appear to exercise any 
influence on these contractions. ‘The muscular fibres and 
tracheal filaments appear to exercise the greatest control. 
These contractions, which, in some species, are little more 
than thirty, in others amount to one hundred and forty in 
a minute, according to the species, have been denominated 
pulsations, and the organ itself has been termed a heart. 
To that viscus, however, it bears no resemblance, except in 
its contractions, which, however, are irregular. It neither 
receives nor gives motion to any circulating fluid. Its use 
appears to be to imbibe and convert the fluid of the abdomen 
into fat, to serve as a supply in those numerous cases where 
much nourishment is suddenly required, as, during the me- 
tamorphoses of youth, and the production of eggs in matu- 
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rity. ‘The peritoneal membrane appears destined to exe- 
cute the same functions *. 

There are three remarkable modifications of the aérating 
organs. In the first, exemplified in the crustacea, they 
are gills, in the form of tufts of plumes, to which the water 
has direct access. In the second, exhibited in part of the 
Arachnida, the lungs are in the form of sacs or lateral 
pouches, having the bloodvessels spread upon the walls. 
In the third group, including Insects and some Arachnida, 
there are, on each side of the body, small orifices, termed 
stigmata, differing in number according to the species. 
These are formed by a cartilaginous ring, and, in some 
cases, furnished with one or more valves. Each orifice is 
the extremity of a short tube, which opens internally into 
a cavity, one on each side of the body. From these la- 
teral cavities arise innumerable tubes, termed trachea, most 
numerous at the termination of the stigmata, which convey 
the air to every part of the body. To enable them to do 
this, their coats consist of an external and internal cellular 
membrane, with a middle layer, consisting of a cartilagi- 
nous string, spirally twisted, resembling the spiral tubes of 
plants. These trachez, by their number and subdivisions, 
convey air to every part of the body, and form, indeed, the 
great bulk of its contents. In what manner the vitiated 
air is expelled, has not been ascertained. 

From this view of the nutritive system of insects, it 
appears, that the chyle is absorbed by the inner sur- 
face of the alimentary canal; that it exudes from its ex- 
ternal surface into the common cavity; that the trachez 


* See “¢ Observations on the use of the Dorsal Vessel,” by M. Marcen 
pE Serres; translated in Annals of Philosophy, vol. ive p. 346; vol. v. 
p. 191, 369; and vol. vi. p. 34. 
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aérate this mass ; and that, while the dorsal vessel and the 
peritoneal membrane prepare fat, the hepatic filaments se- 
parate from it bile, and probably urine. The existence of 
this last excrementitious fluid, is evinced by the presence 
of urea in the excrement. The peculiar secretions are 
nowise remarkable *. 

The pedate annulosa have the sexual organs on diffe- 
rent individuals; impregnation takes place internally by 
their union, and the females are all oviparous. 

In the male, the sexual organs bear a closer resemblance 
to those of the mammalia than some of the higher classes. 
The testes may be regarded as two in number, situate one 
on each side of the abdomen. In some cases, however, 
they appear a simple mass, while in others, they are sub- 


* All those insects which live in society, when exposed to cold, are ob- 
served to cluster together as if to keep each other warm. Some, indeed, 
when exposed to cold become torpid, and revive upon the restoration of a 
suitable temperature ; but there are others, as the honey-bee, which resist 
any reduction of their temperature below their ordinary digestive heat, and 
preserve it in their dwellings even during the winter season. JoHn HunTER 
found a hive in July 18. at 82°, when the temperature of the air was only 
54°, and in December 30. at 73°, when the air was 35°. (Phil. Trans. 
1792, 136.) When cooled until they become benumbed, they seldom recover, 
while the wasp, belonging to the same natural order, can be rendered torpid, 
and again revived with safety, 

There is one circumstance recorded, which ought to excite inquiry, in 
hopes of finding in insects electrical organs similar in their effeets to those 
of the torpedo. [It refers to the Reduvius serratus, commonly known in 
the West Indies by the name of the Wheel-bug. ‘‘ The late Major-general 
Davies, of the Royal Artillery, well known as a most accurate observer of 
nature, and an indefatigable collector of her treasures, as well as a most ad- 
mirable painter of them, once informed me, that when abroad, having 
taken up this animal and placed it upon his hand, it gave him a consider-~ 
able shock, as if from an electric jar, with its legs, which he felt as high as 
his shoulders, and, dropping the creature, he observed six marks upon his 
hand where the six feet had stood.” (Kirsy and Sprnce’s Introduction to 


Entomology, vol. i. p. 110.) 
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divided into a number of lobes, which may be regarded as 
so many separate organs. The spermatic ducts are two in 
number, varying greatly in length and the number of tubes, 
which, like roots, combine in their formation. They unite, 
m general, into a common duct near the penis; but, pre- 
vious to doing this, they are joined by the ducts of the ve- 
siculz seminales, and other accessory tubes, which, in dif- 
ferent genera, exhibit a great diversity of character. In 
this case, the penis is usually a simple tube, protected 
i some insects at the base by two scales, which sepa- 
rate upon entering the vagina of the female, and thus pre- 
pare a passage for the penis, and serve likewise for reten- 
tion. In many of the crabs and spiders, the seminal ducts 
continue single, each opening into a separate penis. The 
external opening is usually situate at the extremity of the 
abdomen, beside the anus. In the libellula, or dragon- 
flies, it is seated at the base of the abdomen, and in the 
spiders, at the extremity of the palpi. 

The males are seldom of so large a size as the females, 
and frequently exhibit peculiar characters in thew abdo- 
men, eyes, or antenns, by which they may be distin- 
guished. 

The female organs exhibit fewer varieties of structure in 
the different genera than those of the other sex. The 
ovaria consist of numerous tubes, in which the eggs are 
prepared. These open, in insects, into a common oviduct, 
terminating in the vulva. Previous to the termination of 
the oviduct, it receives the ducts of one or more vesicles. 
The crabs have two oviducts and two vulve *. 

The female may, in general, be distinguished from thx. 
male, by the superior size of the abdomen. In some cases, 
both males and females survive the process of generation, 


- 


* See Vol, I. p. 418. 
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to repeat it again in another season. In other cases, the 
female only survives, while, in many, death ensues, upon 
the eggs being prepared and excluded. 

The apparatus with which some species are furnished, 
to enable them to place their eggs in a proper situation, has 
been denominated the ovzpositor. It is a continuation of 
the vulva, more or less strengthened by bony spiculz, ac- 
cording to the nature of the substance it is destined to pe- 
netrate. 

The period which elapses between the union of the sexes, 
and the laying of the eggs, extends to days in some, and 
even to months in others. The eggs themselves are either 
excluded at once, or at particular intervals. They are de- 
posited under one or other of the following conditions. In 
the first, the egg, upon being deposited, is left to the influ- 
ences of external circumstances, and the young, when hatch- 
ed, to the resources of their own instinct. In the deposi- 
tion of the egg, the wisest arrangements are made for the 
welfare of the young. The mother attaches them, in ge- 
neral, to those substances on which, upon being hatched, 
they are destined to feed. The butter-fly attaches her eggs 
to a leaf; the flesh-fly deposits her’s upon carrion; while 
others insert them into the young of other insects. Not a 
few females prepare a particular hole, in which they place 
the egg, and lay up for the young a suitable provision when 
they burst the shell. In the second, where the species 
live in society, the eggs are deposited within the dwelling, 
and the young are reared and fed by the mother’s care. 
In the females of the crustaceous animals, the eggs, after 
exclusion, are collected under the tail, or upon the feet, 
and retained until the young come forth. Some of the 
spiders carry the eggs, and even young, for a time, in bags 
upon their backs. 
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In the aphides, or plant lice, as they are called, the fe- 
male retains the eggs internally at one time until they are 
hatched, and at another, lays them like other insects. 

When the eggs are hatched, the young ones, among the 
crustacea and arachnida, are perfectly formed, and resem- 
ble the parent. It is otherwise with insects. When they 
are hatched, the young are termed grubs, maggots, cater- 
pillars, or technically, Jarve. In this state, they are pro- 
verbially voracious, and their digestive organs are of much 
greater dimensions than when arrived at maturity. In the 
condition of larvee, insects possess a variety of members, as 
legs, suckers, hairs, and even stigmata, which they do not 
possess in their maturity. They are all, however, desti- 
tute of wings. Some of them live constantly in the water, 
instead of the land, their future residence,—swimming in 
youth, and flying in maturity. The food of the larve is 
often solid, requiring powerful jaws to gnaw it, while the 
food of the perfect imsect is fluid, and sucked up. When 
the larva has attained a certain size, and acquired the re- 
quisite quantity of fat, having been nourished either by the 
food which it has acquired by its own industry, as the ca- 
terpillars, or by that which has been brought to its cell, as 
in the grub of the bee, it prepares to assume the forms of 
maturity, by passing through the third stage of existence 
asa pupa. In this state, the parts, which were suitable 
only in the larva condition, either become obliterated, or 
are changed into organs fit for maturity. The following 
conditions of the pupa state are recognised by naturalists : 

1. Some insects of the apterous tribes, merely by repeat- 
ed castings of the skin, arrive at the perfect state, without 
undergoing any sudden or remarkable change of form or 
structure. These are termed Pupa completa. They move 
and eat like the perfect insect. 
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2. Many insects, which have wings in the perfect state, 
are observed to acquire, first, the rudiments of them, and 
afterwards all their parts, and to assume the form of the 
perfect insect, while passing through this period of youth, 
without any particular transformation. In this state they 
are called Pup@ semi-completa. Like the pupze complete, 
they likewise move and eat like the perfect insect. In the 
different kinds of pupze which remain to be considered, the 
animal neither eats nor moves. It derives its nourishment 
from its stores of fat. . 

3. After retiring to some suitable place, the larve of 
some insects cast their skin, and disclose the body of an 
ovate form, enveloped with a cortaceous covering, forming, 
within, separate sheaths for the different external organs. 
In this covering all the changes of form and structure take 
place, which prepare it for maturity. These are termed 
Pupe incomplete. 

4. Other insects, likewise, upon changing their skin for 
the last time in their larvee state, appear within a coriaceous 
covering, destitute, however, of any sheaths within for the 
external organs; these last being closely applied to the 
body. These are termed Pupe obtecte. 

5. In the last form of the pupa, the skin, instead of 
being cast off, is changed into the coriaceous covering. 
Such are termed Pupe coarctate. 

All insects which, in the pupa state, do not eat, and are 
motionless, are careful to retire to situations, sufficiently 
remote from enemies, and of suitable temperature and mois- 
ture. In many cases, the larva forms an exterior covering, 
in which the pupa may be lodged with greater safety. 
This covering is in some composed of threads of the well 
known substance termed silk. Sometimes only one or two 
threads are required to keep the pupa in a proper position ; 
in others, the silk is woven into cloth, or so matted toge- 
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ther, as to resemble paper. These external cases are termed 
cocoons. The matter of which they are fabricated is pre- 
pared by two long tubes, which take their rise in the abdo- 
men, enlarge as they approach the head, and terminate by 
a duct, which opens under the labium. By pressing the 
orifice of this duct to one place, and then to another, the 
larva draws out the tenaceous threads. 

The larvee that live in cells ready fabricated for their re- 
ception, as the wasp and the bee, are not contented with 
these as a covering during the pupa state, but they line 
their sides and bottom, and cover their mouth with silk, 
thus making a complete cocoon. These, after the insect 
has been perfected, are left in the cell, and when it contains 
another larva, a second lining is likewise prepared. Each 
lining at the bottom, in the case of the bee, covers the ex- 
crement, which the animal had produced in its larva state. 
Hence, the walls of the bee-combs appear double or treble ; 
nay, Jonn Hunter, by whom the appearance was obser- 
ved, has counted twenty different linings in one cell *. 

The external covering of the pupa, in some cases, con- 
sists of pieces of earth or dried leaves, curiously joined to- 
gether, and cemented by an adhesive secretion. 

After the insect has remained in a pupa state for a cer- 
tain period, exceedingly different in the various tribes, it 
bursts forth from its confinement in its state of maturity. 
In this perfect condition it is termed the Imago. The or- 
gans of reproduction now speedily enlarge, and preparation 
is made to increase and multiply. 

The duration of the life of the pedate annulosa, in their 
mature state, is confined in some to a few days, while, in 
others, it extends to many years. Those which, like the 
annual flowers, are destined to breed only once during life, 


* Phil. Trans. 1792, p. 193. 
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expire in a few days after the important end has been ac- 
complished,—the males usually before the females. Such 
species, in general, require but little food in the mature 
state. Others outlive several impregnations and several 
years, and, during this period, require a constant supply of 
food. 

There are many circumstances, however, which occasion 
a premature death to this tribe of animals, in all the stages 
of their existence. They are the food of many quadrupeds, 
birds, reptiles, and fishes. ‘These animals seek them in 
their places of retreat ; and but for the circumstance that 
a superabundant supply is provided, we may be surprised 
that the continuance of the species is preserved. They are 
not destitute, however, of means of escape or defence. 
Many of them so exactly resemble the substances on which 
they feed, as readily to escape the eye of the foe. Some of 
the crabs attach, by a glutinous matter, the leaves of sea- 
weeds to their body, so as to conceal completely their form, 
and secure them from detection. Some are protected by 
hairs and spines, the offensive attitudes they assume, and 
the disgusting odours they emit. The Brachinus crepi- 
tans, when pursued by its great enemy, the Calosoma syco- 
phanta, a rare British beetle, emits from its anus repeated 
explosions of blue smoke, having a disagreeable smell, 
which stops the progress of the assailant. In another 
species, B. displossor, the scent of the smoke is pungent, 
and resembles that of nitric acid. Other insects, when irri- 
tated, emit a strong smelling fluid, from glands seated at 
the anus, which have been termed Osmateria. The jaws 
are employed by some species, and the sting by others, as 
means of defence in the hour of danger. This last organ 
is essentially connected with the business of reproduction, 
and is seated at the ovipositor of the female. In the bee, 
the apparatus of the sting consists of the coriaceous laminse 

VOL. U. Mm 
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which cover it when at rest, the groove, in which it is con- 
tained when exerted, and the two spicule, with reversed 
serratures at the summit, which inflict the wound. The 
two tubular glands, which secrete the poison, take their 
rise in the abdomen, umite to form the bag, from which 
a duct issues, terminating at the base between the spicule : 
these, by uniting laterally, form a groove, by which the 
poison is conveyed to the bottom of the wound. But, be- 
sides these means of preserving life, many species are so vi- 
vacious, that they will live long without food, and even 
without air, and suffer sad mutilation before the vital spark 
be extinguished. Among the crustacea and arachnida, am- 
putated limbs are even readily reproduced. 

The annulose animals with articulated feet are conve- 
niently divided by means of the characters furnished by the 
organs of respiration. 


Order I.—BRANCHIAL AERATING ORGANS. 


This order includes the class Crustacea of modern na- 
turalists. ‘Their external covering is usually crustaceous 
er coriaceous. The antenne, in general, exceed two in 
number. The situation of the gills furnishes the charac- 
ters for the next subdivision. 


Section 1.—MaiacostTRaca. 


Branchiz at the base of the eight pair of legs, and con- 
cealed underneath the border of the shield. 

The body appears to consist of a shield and tail above. 
The shield is destitute of sutures, is incorporated with the 
head, and supports anteriorly the two eyes, the antenne, 
and the snout. Below, the thorax and abdomen are incor- 
porated. The mouth is seated under the snout. The feet 
amount to eight pair, the three first of which are converted 
wnto auxiliary maxille, while the remaining five pair are 
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subservient to lecomotion. Each of these legs supports at 
the base, but concealed from view, a pyramidal plumose 
gill. This position of the gills induced Lamanx to deno- 
minate the section Homobranches. In many species, the 
anterior pair of locomotive feet are large, and the last joint 
of the tarsus furnished with a ferceps (chelijyérous). In 
some of the species the posterior feet are broad, and fitted 
for swimming. The ¢ad/ consists of several joints, is fur- 
nished beneath with several pair of frmged filaments for the 
retention of the eggs, and, in some, with terminal plates for 
swimming. 


Tribe 1.—PopornrHALMaA. 


Eyes pedunculated. 

A. Bracuyunra. Tail short and simple at its extre- 
mity, and incurved upon the abdomen. 

Dr Leacu, whose labours qualify him, in a peculiar 
manner, for arranging crustaceous animals, has given a me- 
thodical distribution of the genera of this group, which we 
shall here insert *. 


a. Abdomen of the male five jointed, the middle joint 
longest ; of the female seven jointed. Anterior pair of legs 
didactyle. 

Division I. Shell (shield) nearly rhomboidal. Two 
anterior legs very long, with deflexed fingers. 

1. Lamsrus. 

Division II. Shell truncate behind. Two anterior legs 
of the male elongate, of the female, moderate. 

Subdivision 1. Antenne long, ciliated on each side. 


* Article ANNutosa in the Supplement to the Encyclopedia Britannica, 
likewise published in ‘* The Entomologist’s Useful Compendium,” by 
GerorGE SamvueELLeE, 8vo. London, 1819,—a work which gives many conve- 
nient indications of the British species, 
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2. Corystes. 3. Tota. 4. ATELECYLUS. 

Subdivision 2. Antenne moderate, simple. Hinder 
pair of legs with compressed claws. 

5. Portumnus. 6. Carctnus. % Portunus. 8. 
Lupa. 

Subdivision 3. Antennee moderate, simple. Four hinder 
pair of legs compressed. 

9. Mantua. 

Subdivision 4. Antenne simple, short. Four hinder 
pair of legs simple. 

10. Cancer. 11. Xantuo. 12. Cataprpa. 

B. Abdomen in both sexes seven jointed. Two anterior 
legs dedactyle. 

Division I. Eight hinder legs simple, and alike in 
form. 

Subdivision 1. Shell anteriorly arcuated, the sides con- 
verging to an angle. Two anterior legs unequal. 

13. Pitumnus. 14. GEGARCINUS. 

Subdivision 2. Shell quadrate, or subquadrate. Eyes 
inserted in the front. 

* Shell quadrate. Eyes with a short peduncle. 

15. PINNOTEREs. 
_ ** Shell quadrate. Eyes with a long peduncle. 

16. Ocyropr. 17. Uca. 18. Gonopiax. 

Subdivision 8. Shell quadrate. Eyes inserted at the 
anterior angles of the shell. 

19. Grapsus. 

Division II. Two hinder legs at least dorsal. 

Subdivision 1. Two posterior legs dorsal. Eyes with 
the first jomt of the peduncle elongated. 

20. Homota. 

Subdivision 2. Four hinder legs dorsal. Eyes with 
the first joint of the peduncle short. 

21. Dorirrr. 22. Dromra. 
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Division III. Shell rostrated in front. Eight hinder 
legs alike, and simple. 

Subdivision 1. Fingers deflexed. 

23. Eurynome. 24. PARTHENOPE. 

Subdivision 2. Fingers not deflexed. External an- 
tennz with their first joint simple. Anterior pair of legs 
distinctly thicker than the rest. 

25. Pisa. 26. Lissa. 

Subdivision 3. Fingers not deflexed. External an- 
tennze with their first joint simple. Anterior pair of legs 
scarcely thicker than the others, which are moderately long. 

27. Masa. 

Subdivision 4. Fingers not deflexed. External an- - 
tennee with the first jot simple. Anterior pair of legs 
about the thickness of the rest, which are very long and 
slender. 

28. Ecrerra. 29. Doctea. 

Subdivision 5. Fingers not deflexed. External an- 
tenne with the first joint externally dilated. 

30. Hyas. 

c. Abdomen in both sexes six jointed. Two anterior 
legs didactyle. 

Division I. Fifth pair of legs minute, spurious. 

31. LirHopEs. 

Division II. Second, third, fourth and fifth pairs of 
legs alike, and slender. 

Subdivision 1. Eyes retractile. 

32. Inacuus. 

Subdivision 2. Eyes not retractile. 

33. Macropopta. 

p. Abdomen of the male six jointed; of the female five 
jointed ; the last joint very large. Eyes not retractile. 

34. Lerroropia. 35. Pacroc.us. 
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E. Abdomen of both sexes four jointed. T'wo anterior 
legs didactyle. 
36. Lreucosia. 37. Exatta. 38. Ixa. 


B. Macroura. Tail about the length of the body, and 
not concealed under the shield. 

The animals of this group differ from those of the pre- 
ceding, in the produced form of their bodies. In the former, 
the breadth of the body usually equals or exceeds the 
length, while in these the length greatly exceeds the 
breadth. Dr Lxeacu distributes thd genera in the follow- 
ing manner : 

A. Tail on each side with simple appendices. Legs ten ; 
anierior pair largest and dactyle. 

]. Pacurus.. 2. Bireuvs. 

B. Tail on each side with foliaceous appendages, form- 
ing with the middle tail process a fan-like fin. 

a. Interior antenne with very long footstalks. 

Division I. External antennze squamiform. Legs ten, 
alike and simple. 

3. Scytuarus. 4. THENUS. 

Division II. External antenne setaceous, and- very 
long. Legs ten, alike and simple. 

5. Pauinurus. 

Division III. External antenne very long and seta- 
ceous. Legs ten, anterior pair didactyle, fifth pair spu- 
rious. 

6. Porcettaria. % GALATEA. 

b. Interior antenne with moderate peduncles. 

Division I. Exterior lamella of the tail simple. An- 
tenne inserted in the same horizontal line, the interior ones 
with two sete, the exterior ones sumple. Legs ten. 

8. Gesea. 9, Catuianassa. 10. Axius. 
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Division II. Exterior lamella of the tail bipartite. An- 
tennze inserted in the same horizontal lme, the internal ones 
with two setse, the external ones with a spine-shaped squama 
at the first joint of the peduncle. Legs ten, (anterior 
pair largest and didactyle). 

11. Astracus. 12. Poramosius. 13. NEPHRops. 

Division III. External antenne with a large broad 
squama, or scale, at their base. Abdomen with the second 
joint anteriorly and posteriorly produced below. Legs ten. 

Subdivision 1. External antennz inserted in the same 
horizontal line with the interior ones, which have two sete. 
Tail with the external lamella composed of but one part. 

14. Crancon. 15. Ponropuitus. 

Subdivision 2. External antennz inserted below the in- 
ternal ones; interior ones with two setee inserted in the 
same horizontal line. Exterior lamella of the tail bipartite. 

16. Arya. 17. Processa. 

Subdivision 3. External antennse inserted below the in- 
ternal ones ; interior ones with two sete, one placed above 
the other. (External lamella of the tail composed of but 
one part). 

* Internal antenne with the superior seta excavated be- 
low. Claws spinulose. 

18. Panpatus. 19. Hiprorytr. 20. ALpHueus. 

** Internal antennz with the superior seta not excavated. 
Claws simple. 

21. PENnxus. 

Subdivision 4. External antenne inserted below the 
internal ; interior ones with three sete. External lamella 
of the tail composed of but one part. 

22. Patemon. 23. ATHANAS. 

Division IV. External antenne inserted below the in- 


- 


ternal ones, with a large scale at their base. Legs sixteen. 
24, Mysis. 
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c. Tail with two seta, one on cach side. 
25. Nepauia. 26. Zora *. 


Tribe II. EpriopHtHatma. 
Eyes sessile. 
Dr Leacn gives the following distribution of the ge- 
nera : 
Section I. 


Body laterally compressed. Legs fourteen. Antenne 
two, wmserted one on each side of the front of the head. 
(Taal furnished with styles). 

1. PHronyMa. 


Section II. 


Body laterally compressed. Legs fourteen, with lamelli- 
Jorm coxa. Antenne four, inserted by pairs. (Tail fur- 
nished with styles). 

Division I. Antennee four-jointed, the last segment 
composed of many little jomts ; the upper ones very short. 

2. Tauitrus. 38. OrcueEstia. 

Division II. Antenna: four-jointed, the last joint com- 
posed of several little joints ; upper ones rather shortest. 

4, ATYLus. 

Division IIT. Antennze three-jointed, the last one com- 
posed of several little joints ; upper ones longest. 

5. Dexamine. 6. LevcoruHor. 

Division IV. Antenne four-jointed, the last segment 
composed of several little joints, upper ones longest. 

Subdivision 1. Four anterior legs monodactyle; second 
pair with a much dilated compressed hand. 

7. Mewira. 8. Mara. 


Subdivision 2, Two anterior pair monodactyle and 
alike, 


“ See Dr Leacn’s Description of the Zova clavata, Tuckny’s Nar. p. 414. 
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9. Gammarus. 10. AmpuitHor. 11. Puerusa. 

Division V. Antennze four-jointed, under ones longest, 
leg-shaped. (Four anterior legs monodactyle.) 

Subdivision 1. Second pair of legs with a large hand. 

12. Popocerus. 13. Tassa. 

Subdivision 2. Second pair of legs with a moderate 
sized hand. 


14. Coropuium. 
Section IIT. 
Body depressed. Antenne four. Legs fourteen. 


A. Tail without appendices. 

Division 1. Body with all the segments bearing legs. 

Subdivision 1. Body linear. 

15. Proto. 16. Caprerta. 

Subdivision 2. Body broad. 

17. Larunpa. 

Division II. Body with all the segments not bearing 
legs. 

18. Iporea. 19. StENosoma. 


B. Tail on each side with one or two appendices. 

Division I. Antenne inserted in nearly the same hori- 
zontal line. 

20. ANTHURA. 

Division II. Antenne inserted in pairs, one above the 
other. 

Subdivision I. Tail with one lamella on each side. - 

21. CamprcorEa. 22. Nasa. 

Subdivision II. Tail with two lamellee on each side. 

* Superior antenne with a very large peduncle. Claws 
bifid. 

23. Cymopice. 24. DynamIneE. 25. Sryzroma. 

** Superior antennz with a very large peduncle. Claw 
single. 


26. Alea. 
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*** Superior antenna with a moderate peduncle. 
27. Eurypice. 28. Limnoria. 29. Cyrmoruoa. 


c. Tail terminated with two sete. 

30. APpsEUDEs. 

pv. Tail furnished with styles. 

Division I. Interior antenne distinct. 

Subdivision 1. Styles of the tail exserted. Anterior 
legs monodactyle. 

31. Janina. $2. AsELLUs. 

Subdivision 2. Styles of the tail not exserted. Ante- 
rior legs simple. 

30. [ara. 

Division II. Interior antennz not distinct. 

Subdivision I. Styles of the tail double, with a double 
footstalk. 

34. Licia. 

Subdivision 2. Styles of the tail four, the latter ones 
biarticulate. 

* Body not capable of contracting into a ball. 

a. External antenne eight jointed. 

35. Puttoscia. 36. Oniscus. 

b. External antenne with seven joints. 

37. PorcE.tio. 


** Body contractile into a ball. 
$3. ARMADILLO *. 


Section 2.— En roMOSTRACA. 


Branchiz irregularly placed with respect to the legs, and 
never concealed under the margin of the shield. 


* The last five genera being terrestrial, and consequently having pulmo- 
nary aerating organs, ought not to be inserted among the Crustacea. They 
should probably form a group by themselves, in connection with the Myria- 
poda. 
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The following is the arrangement employed by Dr 
LEacu : 

Division I. Body covered by a horizontal shield. Eyes 
sessile. 

Subdivision 1. Shield composed of two distinct parts. 

1. Limutous. 

Subdivision 2. Shield composed of but one part. 


* With jaws. 
2. Arpus. 


** With a rostrum, but no jaws. 

a. Antennze four. 

3. ARGULUS. 

6. Antennze two. Ratt 

4. Crcrors. 5. Caricus. 6. Panparus. %. AN- 
THOSOMA. 

Division II. Body covered by a bivalve shell. Eyes 
sessile. 

Subdivision 1. Head porrected. 

8. Lyxcevs. 9. Cuyporus.. 10. Dapunta. 

Subdivision 2. Head concealed. 

11. Cypris. 12. Crruenre. 

Division IIT. Body covered neither by a bivalve shell 
or shield. Eye one, sessile. 

13. Cyctors. 14. Cananus. 15. Potyrpnemus (Di- 
chelestium). 

Division IV. Body covered by neither a bivalve shell or 
shield. Eyes pedunculated. 

16. Brancutoropa. (17. Artemia. 18. Evrimene). 


There are two tribes of animals-which have so many re- 
lations to the crustacea, in form at least, and partly in 
structure, that we have ventured to take some notice of 
them here. 
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The first, constituting the Hpizoaria of Lamark *, con- 
tains the genera Chondracanthus, Lernzea, and Entomoda. 
The species reside in the gills, and different parts of the 
surface of fishes. Some species seem to attach themselves 
to the eyes, as appears to be the case in the one which ad- 
heres to the Greenland shark +. 

The second, termed by Dr LEacu Podosomata, includes 
the genera Pycnogonum, Phoxichilus, Nymphum, and 
Amothea. 


Order II.—PuLMoNARY AERATING ORGANS. 


Section 1.—ARACHNIDA. 
Head destitute of antenne. Eyes simple. 


Ist Tribe. 

Lungs in the form of lateral sacs. 

The legs are always twelve in number, two pair of which 
serve as auxiliary maxille, and the remaining four pair 
execute locomotion. The eyes vary from six to eight, and 
have a dorsal aspect. 


A. Palpi bearing the male organs in the last joint. The 
palpi themselves are of a moderate size, and do not termi- 
nate in a large moveable claw; neither are they chelife- 
rous. The second pair of auxiliary maxillee are pierced at 
the extremity of the termination of a poison duct. The 
abdomen is pedunculated, and without rings, and the pulmo- 
nary sacs, which are two in number, are seated near its base. 
The first stomach has numerous coeca, and the second is sur- 
rounded by the liver. The pores which give issue to the 
matter with which the threads for the construction of the 
web are formed, are seated at the anus. ‘These threads 
they can eject to a considerable distance, and afterwards em- 


* Hist. Nat. des An. sans Vert. vol. iii. p. 225. 
{ Scoressy’s Arctic Regions, vol. i. p. 538. tab. xv. fig. 5. 
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ploy them asa rope, on which to convey themselves *. The 
species feed on flies, and, in some instances, on mineral sub- 
stances. Mr Hotr found, that the Aranca (Salticus) 
scenica devoured the sulphat of zinc, and by the process of 
digestion deprived it in part of its acid}. The sexual or- 
gans of the male are double, complicated externally, and 
lodged in a cavity of each palpus. Those of the female are 
placed on the belly between the stigmata. 


1. Mandibles with their hooks folded transversely. 

This includes the genus Aranea of Lrynus, now form- 
ed by WatkenaeEr, LatreILxe, and others, into the fol- 
lowing genera: 

(1.) Segestria, Dysdera, Clotho, Aranea, Filistata, 
Drassus, Clubiona, Argyroneta. (2.) Scytodes, Theri- 
dium, Episinus, Pholeus. (3.) Linyphia, Uloborus, Te- 
tragnatha, Epeira. (4.) Sparassus, Selenops, Thomisus. 
(5.) Ctenus, Sphasus, Dolomedis, Lycosa. (6.) Eresus, 
Salticus. 

2. Mandibles with their hooks folded ventrally. This 
includes the following genera: Mygale, Avicularia, Aty- 
pus, Eriodon. 


B. Palpi large, unconnected with the sexual organs, 
which are seated at the base of the abdomen. Anus desti- 
tute of spinners. 

1. Abdomen pedunculated. Stigmata two. This in- 
cludes the genera Thélyphonus and Phrynus. 

2. Abdomen sessile. At the base, behind the legs where 
it joins the thorax, are two diverging pectinated scales, and 
it terminates in a jointed tail, with a poison sting. The 
stigmata are eight in number. ‘This includes the genera 
Scorpio and Buthus. 


* Annals of Phil. vol. ix. p. 306. + Ib. vol. xii. 454, 


Je 
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9d Tribe. 
Lungs tracheal. Eyes two or four. 


A. Thorax and abdomen distinct. Eight feet, There 
are three genera. Solpuga, Chelifer, and Obisium. 


B. Thorax and abdomen united. 

1. Mandibles distinct, of two or three pieces, the last of 
which 1s cheliferous. 

a. Mandibles prominent. Phalangium and Sirio. 

6. Mandibles not prominent. Trogulus. 

2. Mandibles either in one piece, or in the form of an 
haustellum. 

a. Legs eight. 

(1.) Legs formed for walking. 

(a.) With a haustellum, with or without palpi. Ixo- 
des, Argas *, Uropoda, Smaridia, and Bdella. 

(zB.) Mandibles distinct, and palpigerous, 

(a.) Palpi with simple extremities. Mandibles chelife- 
rous. Acarus, Cheyletus, Gamasus, and Oribata. 

(b.) Palpi subcheliferous. Mandibles with a claw. 
Erythreus and Trombidium. 

(2.) Legs fringed, and formed for swimming. Hy- 
drachna, Elais, and Limnochares. 

b. Legs six. Caris, Leptus, Atoma, and Ocypete. 


Section ITI, 
Head furnished with antennz, and compound eyes. 
This section includes the groups termed InsEcra and 
MynriaPopa. 7 


I.—INSECTA. Insects. 


Feet six, supported by the thorax. 
The arrangement of insects has occupied the attention 
of many acute and accomplished naturalists. As yet, how- 


* A species nearly related to this genus, found on Falco tinnunculus, is 
given in Plate IV. f. 7. 


INSECTA. 559 


ever, a considerable difference of opinion prevails, as to the 
characters which should be employed in the formation of 
the orders and other subordinate divisions. 

Since the days of SwammMeERDaM, there have not been 
wanting naturalists who have regarded the metamorphoses 
of insects, as furnishing the most suitable characters for 
primary divisions. But, instead of adopting the four forms 
of metamorphoses of that author, they have divided insects 
into such as do not undergo changes of form in the third 
or pupa state, and such as do undergo changes. Thus 
Wittovensy (in Rai Historia Insectorum, p. 3.) divides 
Insects Into wperapeogQate and percepeoePsrecve, terms for which 
Dr Leacu has substituted Ametabolia and Metabolia. 
Strong objections may be urged against the classification of 
insects from such characters. All msects, even the eeropog- 
Qure, undergo changes, as they cast their skins repeatedly, 
and reach maturity by degrees. The extent of difference 
between the forms of the larva and imago state is not the 
same in the genera of the same family or order. The dif- 
ferences which insects exhibit in their changes are merely 
in degree, not in kind. But the strongest objection to 
which this method of classification is hable, arises from the 
circumstance of employing the characters furnished by the 
immature state of insects, in order to classify insects in 
their mature state when these characters do not appear. 

Linwaus, to whom zoology in all its branches was great- 
ly indebted, gave to insects a uniformity of nomenclature, 
and a methodical arrangement, greatly superior to all his 
predecessors. His primary divisions were taken from cir- 
cumstances connected with the condition of the wings. 
The simplicity of this method, and the obviousness of the 
characters which have been employed, have secured for 
this system a decided preference among the entomologists of 
Britain, Perhaps the strongest objection which can be 
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urged against this method is its limited nature, arising 
from the great increase of species, and the consequent influx 
of new-characters calling for the formation of additional di- 
visions. ‘ 

Fasricius introduced a method of classifying insects, 
founded on the organs of the mouth, which has met with 
many admirers. These instrumenta cibaria furnish per- 
manent and definite characters, and exhibit, in the modifi- 
cations which they present, marks well calculated for fix- 
ing the limits of species and genera. They are, however, 
in many cases minute; careful dissection is requisite for 
their display; and not unfrequently the aid of the mi- 
croscope is necessary. 

These considerations have induced modern entomologists 
to combine the two systems of Linnazus and Fasricius, 
and to add that of SwammMErDAM. The characters em- 
ployed by Liynzus occupy the first rank, because they 
are most obvious to the senses. Those of Fasricius are 
resorted to in cases where the locomotive organs do not fur- 
nish marks sufficiently characteristic. 

Insects may be divided into two classes, according as the 
mouth is fitted for cutting hard substances, or sucking 
fluid matter. 


I.—INSECTA MANDIBULATA. 


This class is usually subdivided into the seven following 
Orders : 


Order I.—Co.LrorrTera. 


The insects of this order have their integuments of a 
coriaceous consistence, approaching, in some genera, to the 
hardness of shell. The wings are four in number. The 
upper part, denominated elytra, are of the same texture 
with the skin. They are convex above, concave below, 
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and, when at rest, their mesial margins join by a straight 
suture. In some genera the elytra are inseparably united 
at their suture, and, in others, the elytra at the base of the 
suture are in contact, or lap over each other, while at the 
extremity they recede from each other. The inferior pair 
of wings are membranaceous, strengthened by anastomosing 
ribs, and when at rest they are folded obliquely and trans- 
versely and concealed under the elytra. When the insect 
is about to fly, the elytra are raised, and remain fixed, while 
the under wings unfold and execute their motions. In some 
species, the under wings are imperfectly developed, or near- 
ly obliterated, and in such cases the elytra are cemented at 
the suture. The abdomen consists of six or seven rings, more 
or less covered by the elytra, each having two sigmata, one 
on each side. The antennz exhibit a great variety of cha- 
racter in their situation, length, form, and number of the 
joints. The eyes are compound, and two in number. 
Each eye, in some, is divided by the continuity of the mar- 
ginal band of the head. There are no oeelli. The instru- 
menta cibaria are formed for cutting and masticating solid 
substances. The food, however, which is consumed by 
them, differs greatly, according to the species, in kind and 
consistence, so that all the parts of the digestive system ex- 
hibit extensive modifications of form. All the species are ovi- 
parous. The larva is lengthened, frequently destitute of 
antennee and eyes, having twelve or thirteen rings, a scaly 
head, with the parts of the mouth similar to the perfect in- 
sect. It has usually six feet. After continuing months, or 
even years, in the larva state, the insect changes into a pupa 
obtecta, through the skinof which the differentmembers may 
be distinctly perceived. The Coleoptera, in their perfect 
state, require a regular supply of food, and live toa greater 
age than other msects. They are very numerous in species 
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and genera. Linnaeus subdivided this extensive order in- 
to three groups, according as the antenne: were clavate, fili- 
form, or setaceous. M. Grorrroy employed the number 
of jomts in the tarsus as the basis of his subdivisions. 
This method, though it separates a very few uaturally con- 
nected genera, and is liable to some exceptions, is never- 
theless so simple and easy of application, that it has been 
universally received throughout Europe. 

I. Corrorrera PentramEnra.—Under this head are in- 
eluded those species which have five joints in each tarsus. 
The genera which they form are distributed by Lamarx 
into three sections, according as the antennee are filiform, 
including those which are moniliform and setaceous, clavate 
or lamellate. (Hist. Nat. des Animaux sans Vertebres, 
tom. iv.. p. 439.) LaTREILLE, whose industry and acuteness 
have contributed greatly to extend the limits of entomology, 
has subdivided them in the following manner. (Régne Ani- 
mal, par M. Cuvisr, iil. p. 173.) 

I, PenraMERa Carnivora.—The distinguishing cha- 
racter of the insects here referred to, and one which is pe- 
culiar to them, is the possession of six palpi, in place of 
four, the ordinary number, two of these attached to the la- 
bium, and two to each maxilla. The maxillz are hooked, 
and covered on the inside with stiff hairs or spines. There 
are two stomachs. The first is short and muscular; the 
second more produced, with villous walls. The hepatic 
vessels are four in number, and terminate at the pylorus. 
The antenne are filiform or setaceous. The thighs of the 
middle and hind legs furnished with large trochanters. 
They are carnivorous both in their larva and perfect state. 
In the former, the body consists of twelve rings; the head 
and the first ring scaly, with two short antenne. 

1. Carnivora Terrestria.—The feet are formed for 


walking. The mandibule are apparent, the body is ob- 
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long, and the eyes prominent. The intestme terminates in 
a large cloaca, with two vesicles secreting an acrid humour. 

1. Cicindelade.—The maxille are furnished with an ar- 
ticulated claw. Mandibule prominent, straight, and den- 
ticulated ; eyes large and full; labium short; the tibize of 
the fore legs destitute of a notch on the inner side. In the 
genera Manticora, Cicindela, Megacephala, and 'Therates, 
the breadth and length of the thorax are nearly equal, and 
all the joints of the tarsus are entire. In the genus Colly- 
ris of Fasricius, changed by LarrreiL_e into Colliuris, 
the thorax is narrow, and produced, and the penult joint of 
the tarsus is bilobated. 

1. Carabide.—The maxille destitute of the articulated 
claw. In general, the head is narrower than the thorax, 
and the mandibule are destitute of teeth. ‘This very nu- 
merous family has been divided by LaTreti1E into seven 
sections. 

1, The external maxillary and labial palpi, with the last 
joint equal or larger than the preceding. The tibize of the 
fore legs have a deep notch on the inner side ; elytra trun- 
cated or obtuse ; labrum entire and oval, or nearly square ; 
the head contraeted behind, and, with the thorax, is 
narrower than the abdomen; the thorax is heart-shaped 
and truncated behind, and its length never exceeds, but 
frequently falls short of, its breadth. ‘The section includes 
the following genera: Anthia, Graphipterus, Brachinus, 
and Lebia. This last genus has been subdivided into the 
following genera by Boxewui, viz. Hellus, Cymindus, 
Lamprias, Dromius, and Demetrias. 

2. The genera of this section exhibit the same form of 
palpi and elytra. The head is deeply divided from the 
thorax, to which it is joined by a socket; the labium is 
furnished on each side with a lobe; the thorax ts lengeth- 
ened ; the penultimate jomt of the tarsi frequently bilobate. 

nn2Q 
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The genera are, Zephium, Galerita, Drypta, Agra, and 
Odacantha. 

3. The palpi and tibize present the same characters as the 
preceding. The elytra are not truncated ; the suture of 
the mentum obsolete. This includes the genus Siagona. 

4. The genera of this section differ from the preceding 
ones, in the tibize being denticulated externally. The 
second and third joints of the antenne are nearly equal and 
moniliform ; the elytra are entire, and the mentum articu- 
lated. This includes the genera Scarites and Clivina. 

5. The elytra are entire; the mentum articulated ; an- 
terior tibize entire externally, with short terminal spines ; 
labrum pointed in the middle, with lateral lobes. This sec- 
tion contains the genera Ozena, Morio, Aristus, Harpalus, 
Feronia, Licinus, Badister, and Panagezeus. 

6. 'The elytra are entire, and the anterior tibia very 
slightly, or not at all notched ; labium pointed. This in- 
cludes Cychrus, Pamborus, Calosoma, Carabus, Nebria, 
Omophron, Pogonophorus, Loricera, and Elaphrus. 

7. In this last section, two at least of the exterior palpi 
are pointed at the extremity. The anterior tibie are 
notched. Bembidion, Trechus, and Apolomus. 

2. Carnivora Aquatica.—The feet of the insects here 
referred to are formed for swimming. The mid and hind 
legs are compressed or ciliated ; the mandibules are con- 
cealed ; the terminal hook of the maxilla bent from the 
base; the thorax is broad. They live in the water both in 
the larva and imago state. The larve are long and nar- 
row, with twelve rings; the head large, with strong, hook- 
ed mandibule, pierced at the apex. The body has six 
feet. 

1. Dyticide. ‘The antenne are filiform, and longer than 
the head. In the males of many species, the three first 
joints of the tarsi of the mid and fore legs are dilated, and 
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furnished with complicated suckers. In a few genera, the 
tarsi of the mid and fore legs have only four joints, as 
Hyphydrus and Hydroporus ; in the others, the tarsi are 
entire, as Haliplus, Pelobius, Noterus, Laccophilas, Colym- 
betes, Hydaticus, Acilius, and Dytiscus. 

2. Gyrinede.—The antenne are here clavate, with a sub- 
sidiary ciliated one at the base of each; each eye divided 
into two by the marginal band of the head. There is only 
one genus belonging to this family, Gyrinus. 

II. Penramera Microrprera.—The insects of this di- 
vision constituted the genus Staphylinus in the Linnean 
system. They are characterized by their filiform or moni- 
liform antennee, sometimes thickening a little towards the 
end. ‘The body is narrow, and the elytra scarcely reach 
to half the length of the abdomen. The coxz of the fore 
and mid legs are remarkably large. Two bags are protru- 
ed at pleasure from the anus. The species run and fly rea- 
dily. When pursued, they elevate their head and abdo- 
men, and assume a very threatening attitude. They fre- 
quent moist places, in the neighbourhood of putrid animal 
or vegetable substances. A few are found in flowers, in 
pursuit of minute insects. Their first stomach is very 
short, and without folds; the second is long and villous, 
with a short intestine. The species are very numerous, 
and have been divided into many genera, which admit of 
the following distribution : 

1. Head exposed, and separated from the thorax by an ob- 
vious mark. Among the insects of this group there are some 
which have the labrum deeply divided into two lobes. The 
Staphylinide are distinguished by their filiform palpi, and 
consist of the following genera: Staphylinus, Pinophilus, 
and Lathrobium. The Oxyporide have the four palpi, or at 
least the labial ones, terminated by an enlarged joint, as in 
Oxyporus and Astrapheus. In other genera, the labrum 
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is entire. In the Poederidee, the maxillary palpi are nearly 
the length of the head, as in Poederus, Eveesthetus, and 
Stenus. In the Oxytelide, the maxillary palpi are greatly 
shorter than the head, and the antenne are inserted in front 
of the eye, as in Oxytelus, Siagonium, Omalium, Piestes, 
Proteinus and Lesteva. The Aleocharide differ from the 
preceding family in the antennze being inserted between 
the eyes, as in Aleochara. 

2. Head sunk in the thorax as far as the eyes. In the 
Lomechuside, the tibize are entire, as m Lomechusa. In 
Tachinide, the tibize are spinous, as in 'Tachmus and Ta- 
chyporus. 

III. Penramera Serricornua.—The elytra cover the 
abdomen; the antennz are usually filiform, or slightly 
clavate; and, in the males particularly, serrated, pectinat- 
ed or plumose. In some of the genera, the thoracic ster- 
num is advanced in front, under the head, and likewise 
produced behind. This character 1s exhibited im those 
which have the mandibles notched or bifid at their extre- 
mity, as the Elateridz, a numerous family, in which the 
natural genera have not yet been established ; and, in those 
which have entire mandibles, as Buprestidee, having fili- 
form palpi, and containmg the genera Buprestis, Tracys, 
and Aphanisticus: and the Melasida, in which the palpi 
have an enlarged terminal jomt, as Melasis and Cerophy- 
tum. 

In those having the thoracic sternum destitute of the sin- 
gular character exhibited by the preceding families, there 
are several genera in which the mandibles are forked at the 
apex, or furnished with a tooth beneath. In some, the 
body and elytra are soft, and the head furnished with a 
neck, as the Lymoxylonidz, in which the elytra. do not 
embrace the abdomen, as Lymoxylon, Hylecsetus, Atrac- 
focerus, and Cupes.; and, in Mastigoida, in which the ab- 


INSECTA. 507 


domen is embraced by the elytra, as in Mastigus and Scyd- 
manus. In others, the neck is concealed, as in Malachiu- 
sid, which exhibit, as a peculiar character, four vesicles 
divided into lobes, under the thorax and the base of the 
abdomen, which can be withdrawn or exerted and inflated 
at pleasure. The Melyride have the palpi filiform, as Me- 
lyris, Dasytes, and Drilus; while in Cleruside, the palpi 
are securiform as Clerus, Tillus, and Enoplium. 

In those families where the body and elytra are firm and 
crustaceous, the Ptinusidze have the head and thorax: nar- 
rower than the abdomen, with the antennz about the length 
of the body as Ptinus and Gibbium ; and the Anobiume- 
dee, having the thorax of the size of the abdomen, and the 
antennze much shorter than the body, as Anobium, Ptile- 
nus, and Dorcatoma. 

There are several genera which agree with some of the 
preceding in the softness of their bodies, but having man- 
dibles entire at the apex.. In some of these, the palpi 
are filiform, as in the Cebrionidz, which have tarsal joints 
entire, as Cebrio and Hammonia ; and in Scirteside, which 
have the penultimate joint of the tarsus bifid, as Scirtes, 
Elodes, Rhipicera, and Dascillus. In others, the palpi, 
especially the maxillary ones, become thicker towards the 
extremities. In the Lampyridz the antenne are approxi- 
mate at the base, and the maxillary are longer than the 
labial palpi, as in Lampyrus, Lycus, and Omalisus. In 
the Telephoride, the antenne at the base are remote, and 
the labial and maxillary palpi are nearly of equal length, 
as in Telephorus and Malthinus. 

IV. Pentamera Cxravicornua.—The antennz are 
here obviously club-shaped, perfoliated or solid, generally 
exposed at the base, and longer than the maxillary palpi. 
In a few genera, forming the family Dryopsidz, the first 
and second joints of the antennz are enlarged, and the re- 
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mainder form a club nearly solid, so that they appear three 
jointed ; as Dryops, Hydera, and Heterocerus. In the re- 
maining families, the antennee increase more gradually from 
the base, and the club consists of several joints. In some 
of these, the pectoral sternum is produced under the head 
towards the mouth. In the Histeridsxe, the mandibles are 
prominent, and the antennz genticulated, as Hister, Ab- 
reus, Onthophilus, Dendrophilus, and Platysoma. In the 
Byrrhidz, the antenne are straight, as Byrrhus, Throscus, 
Anthrenus, Chelonarium, Nosodendron, Elmis, Macrony- 
chus, Georessus, and Megatoma. In other genera, the 
pectoral sternum is abbreviated in the usual form, as the 
Dermestidze, which have the mandibles short, thick, and 
straight at the extremity, as Dermestes and Attagenus. In 
the remaining families, the mandibles are lengthened, com- 
pressed, and hooked at their extremity. The Nitidulidz, 
have the mandibles notched, bifid, or furnished with a tooth 
at their extremity, as Nitidula, Biturus, Cateretes, Micro- 
paplus, Thymalus, Colobicus, Engis, Ips, Scaphidium, 
Scaphisoma, and Choleva. The Silphide have the extre- 
mities of the mandibles entire, as Silpha and Necrophorus. 
The insects of this family are reputed to feed on carrion, 
and to dig under dead mice and moles, and bury them, in 
order to feast upon them more securely. ‘These statements 
are without foundation. These insects feed on maggots, 
and their pupze; and, in penetrating the ground in search 
of the last of these, they loosen the soil so much, that the 
dead animal sinks under the surface, by his own weight, or, 
if light, is elevated on a hillock. 

V. Penramera Patricornua.—The maxillary palpi 
nearly equal to, or surpassing the clavated antennz in length. 
These last are inserted in a pit beneath a singular pro- 
duction of the anterior margin of the head. In the Hy- 
drophilide, the first joint of the tarsus is abbreviated, and 
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the legs are flattened, and formed for swimming, as Hydro- 
philus, Spercheus, Elophorus, and Hydrena. In the 
Spheridiadz, the five jomts of the tarsus are distinct, as in 
Spheridium and Cercyon. 

VI. Penramera LaMeE.iicornus.—The insects of this 
division are readily recognised by their club-shaped an- 
tenn, the extremity of which is divided into lamina, ca- 
pable of receding or approaching at pleasure. The Lu- 
canidze differ from all the rest of this tribe in the lamine 
of the club of the antennz, bemg placed (not as in the 
other families, approximating at the base, and opening and 
shutting like the leaves of a book, but) like the teeth of a 
comb, perpendicular to the axis, as Lucanus, Sinodendron, 
Esalus, Lamprina, Platyceres, and Passalus. In the Co- 
pridz, the membranaceous termination of the maxilla is 
large and transverse; the antennz have eight or nine 
joints ; the labrum is concealed by the semicircular margin 
of the head; the mandibles are soft; and the last joint of 
the labial palpi comparatively small, as Copris, Aleuchus, 
and Aphodius. The Geotrupide have the terminal joint 
of the labial palpi as large as the preceding one; the an- 
tennz have eleven joints, and the mandibles are horny, as 
Geotrupes, Lethrus, and Typheus. In the Scarabeidz 
the antennz have nine joints. The labium is concealed by 
the mentum, as Scarabeus, Trox, Egialia, Oryctes, Hexo- 
don, and Rutella. The Melolonthade have the mandi- 
bles greatly concealed by the head and the maxilla, as 
Melolontha and Anoplognathus. In the Glaphyride the 
labium is advanced and divided into three lobes, as Glaphy- 
rus, Amphicoma, and Anisonix. The Trichiade have 
membranaceous mandibles, as Trichius, Goliathus, Ce- 
tonia, and Crematoschalus. 

II. Cotxorrera Heteromera.—The insects belong- 
ing to this great subdivision have the tarsi of the fore and 
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mid legs furnished with five joints, as in the preceding, but 
the tarsi of the hind legs have only four jomts. Ina few 
genera, as Rhinomacer, Rhinosimus, and Stenostoma, con- 
stituting the family Rhinomaceride, the front of the head 
is advanced into a snout, on which are seated the antenne. 
In the remaining genera, the front exhibits the usual cha- 
racters. In some, the head is triangular, or heart-shaped, 
and is furnished with a neck, and the maxillee have no cor- 
neous tooth on their inner edge. Among these there are 
some which have the claws simple, as the Pyrochroide, 
with bilobate tarsi, including the genera Pyrochroa, No- 
toxus, Scraptia, and Dendrocera; in the Mordellade, in 
which the tarsi of the hind legs at least are simple, are in- 
cluded the Mordella, Rhipiphorus, Anapsis, Horea, and 
Apalus. Among others, the claws are double, or deeply 
divided. In the genus Tetraonix, the penultimate joint of 
the tarsi is bilobate, in the others entire. In the Myla- 
bride, the antenne are thickened at the extremity, as in 
Mylabris, Hycleus, Cerocoma, while in the Cantharide, 
the antenne are of equal thickness throughout, or rather 
taper towards the point, as Cantharis, Meloe, Zonites, and 
Onas. 

Among those genera which have the head oval and des- 
titute of a neck, there are some which have the maxillze 
furnished with a corneous tooth on the inner side. The 
elytra, in some, are free, and cover membranaceous wings, as 
the Tenebroionde, including Tenebrio, Opatrum, Cryp- 
ticus, Sarrotrium, and Toxicum. In many other genera 
the elytra are united, and the membranaceous wings are 
nearly obliterated. Some of these have the maxillary pal- 
pi filiform, with the last joint nearly cylindrical. The 
Erodiuside have the maxillz covered with the mentum, 
as Erodius and Pimelia. ‘In the Scaurusidz, the base of 
the jaws are exposed, as ‘Scaurus, Tagenia, Sepidium, Mo- 


INSECTA. 571 


luris, Tentyria, Hegester, Eurychora, and Akis. Others 
have the extremity of the maxillary palpi enlarged, or secu- 
ri-form. In the Astpap#, the base of the maxille is con- 
cealed by a large mentum, as Asida and Chiroscelis. In the 
Blapsidee, the base of the maxillz is exposed, as in Blaps, 
Misolampus, and Pedinus. 

The genera, in which the maxille are destitute of a cor- 
neous tooth on the inner side, are likewise numerous. 
Many of these have the antennz cylindrical, or slightly 
tapering. The Melandriade have the penultimate joint of 
all the tarsi bilobate, as Melandria, Lagria, Calopus, No- 
thus, Odemera, Stenostoma, and Rynomacer. In the He- 
lopsidee, the joints of the tarsi, at least those of the hind 
legs, are entire, as Helops, Serropalpus, Hallomenus, Py- 
tho, Nilio, and Cistela. Others have the antenne more or 
less club-shaped, and generally perfoliated. The Heleadz, 
including the genera Helea and Cossyphus, have the head 
concealed, or received into a notch in the front of the tho- 
rax. The remaining families have the head exposed and 
projecting. In the Diaperide, the insertion of the anten- 
nz is concealed by the lateral margin of the head, as in Dia- 
peris, Hypophleus, Trachyscelis, Eledona, Cnodalon, and 
Epitargus. In the Leiodesidee, the insertion of the anten- 
nz is exposed, as in Leiodes, Tetratoma, Eustrophus, and 
Orchesia. 

III. Coreorrera Tetramera.—The tarsal joints of all 
the feet are four in number. They are phytivorous, and 
live chiefly in wood or on flowers. In one extensive group, 
the head is produced in front, in the form of a snout. 
Among these there are two genera, Bruchus and Anthri- 
bus, in which the snout is short, and the labrum and palpi 
distinct. In the remaining genera the snout is long, “and 
the labrum and palpi obscure. In the Curculionidae, in- 
cluding the genera Curculio, Rhynchenus, Cionus, Calan- 
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dra, and Rhina, the antenne are distinctly gemiculated. 
The Brentuside have antennz destitute of the knee, as 
Brentus, Orchestes, Rhamphus, Brachycerus, Cylas, Apo- 
derus, Attelabus, and Apion. In another group, equally 
numerous, the forehead is of the usual size. Among these, 
there are some which have eleven joints in the antennz, 
and the third joint of the tarsi bilobate. The antenna, in 
some, terminate in a perfoliate club, as the Erotylusidee, 
mcluding Erotylus, Triplax, Lanugria, and Phalacrus. In 
others, the antennz are filiform. In the Cerambicidee, the 
labium is dilated and heart-shaped at the extremity, in- 
cluding the genera Cerambix, Prionus, Callidium, Necyda- 
lis, Saperda, Lamia, Stencorus, Leptura, together with 
Spondylis and Parandra. In the Chrysomelinide, the an- 
tenne are shorter than in the preceding family, and the la- 
bium is plain. It includes the following genera, Chrysome- 
la, Cassida, Cryptocephalus, Clythra, Galeruca, Altica, 
Hispa, Crioceris, Donacia, and Sagra. 

In those which have not eleven joints in the antenne, 
and the third tarsal joints bilobate at the same time, there 
are some which have the third tarsal joints entire. The 
Mycetophagide have eleven joints in the antenna, as My- 
cetophagus, Uleiota, Cucujus, Agathidium, Zylophila, 
Meryx, and Trogossita. In the Bostrichidz, the joints of 
the antennz do not exceed ten, as Bostrichus, Cerylon, 
Nemosoma, Cis, Cerapterus, and Pausus. The Scolytusi- 
dz have the penultimate tarsal joint bilobate, as Scolytus 
and Phloiotribus. 

IV. CoLeorrera Trrmera.—The tarsi in this division 
are all three-jomted. The antennz are clavate. In the 
Coccinellidze, the antennze are shorter than the thorax, as 
Coccinella and Chilocorus. In Endomychide, the anten- 
nz are longer than the thorax, as in Endomychus, Lyco- 
perdina, Dascarus, and Eumorphus. 
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V. CoLgorpTErA Dimera.—The tarsal joints are only 
three in number. The genera hitherto determined amount 
only to two, as Claviger and Pselaphus. The latter, how- 
ever, has been recently constituted into a family, Pselaphi- 
dz, including Pselaphus, Euplectus, Bythenus, Arcopa- 
gus, Tychus, and Bryaxis. 


Order IT.—DrErMaPTERA. 


In this order, the elytra are short and coriaceous, with a 
straight suture. The wings are membranaceous, with 
longitudinal ribs, connected in the margin by a transverse 
one; they are folded when at rest longitudinally and trans- 
versely. The mandibles are bidentate. The maxilla have 

a scaly cylindrical appendix or galea. There are no pylo- 
“ric ceca. The tarsal joints are three in number. The 
metamorphosis is semicomplete. This class compre- 
hends the following genera: Forficula, Labia, and Labi- 


dura. 


Order I1I.—Orruortera. 


The elytra, im the insects of this order, are coriaceous, 
and at their inner margin overlap each other. The under 
wings are membranaceous, and have numerous longitu- 
dinal ribs crossed alternately at right angles by many 
transverse ones, so that their reticulations, or little squares, 
are usually arranged like bricks in a wall; when at rest 
these are folded longitudinally, and unfold hike a fan. The 
parts of the mouth are similar to the coleoptera, with the 
addition of the galea protecting the maxillz at the sides. 
The alimentary canal is furnished with a membranaceous 
crop, and a muscular stomach, armed with corneous scales. 
The pyloric coeca receive the biliary vessels, a few of which 
likewise terminate in the intestine. The larvee exhibit a 
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pupa semicompleta.. The insects in all the stages of life 
live on the land. 

Among the Orthoptera, there are several genera with 
their wings, when at rest, roof-like. These have either 
the tarsi with four joints, as the Locustadz ; or the tarsi 
have only three joints, as the Achetade, including the ge- 
nera Acheta, Truxalis, Ziphicera, Acrydium, and Pneu- 
mora. 

In the remaining genera, the wings are horizontal. 
Among these the Gryllide, including Gryllus, Tridacty- 
lus, and Gryllotalpa, have the body not flattened, nor the 
sides truncated, but the abdomen is furnished with appen- 
dages. In the genus Blatta, the abdomen is depressed, 
and the sides truncated, with abdominal appendages. The 
remaining genera, with horizontal wings are destitute of 
the abdominal appendages. These are the Mantidz, in- 
cluding Mantis, Empusa, Phasma, and Spectrum. 


Order IV.—NevroprERa. 


The wings in this order are generally four in number, 
wholly membranaceous, transparent, and greatly reticulated 
by the anastomosing ribs. The under wings are either lar- 
ger or longer than the upper ones. The labrum, mandi- 
bulz, maxille, and labium, are of the ordinary size, and 
formed for cutting. There are two large eyes, and two or 
three ocelli. ‘The segments of the thorax are united, sup- 
port the six legs, and are distinct from the abdomen. 

In some of the families, the antenne are about the 
length of the head, subulate, and consist of from three to 
seven joints, the last of which is setaceous. Among these 
the Libelluladze, including Libellula, Aeshna, and Agrion, 
have three tarsal joints, the mandibulz and maxi.z corne- 
ous, and the terminal ring of the abdomen, furnished with 
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hooks or scales. In the Ephemeradee, the mandibles are 
obscure, the tarsal joints four in number, and the terminal 
ring of the abdomen furnished with seta, as in Ephemera, 
Baetis, and Cloeon. 

In other families, the antennze are much longer than the 
head, and consist of sixteen joints and upwards. Among 
these the Panorpade, including Panorpa, Nemoptera, Bit- 
taces, and Boreus, have the front produced into a snout. 
The remaining families have the front short. In the Myr- 
melionedze the antennee are clavate, and the palpi six in 
number, as Myrmelion and Ascalapus. The two remain- 
ing families have filiform antenne. The Termeside have 
from two to three tarsal joints, as Termes and Psocus. 
The Hemerobiadz have four or five tarsal joints, as He- 
merobius, Raphidia, Mantispa, Scalis, Corydalis, Chaulio- 
des, and Osmylus. The Perlade, including Perla and 
Nemoura, have the inferior wings folded longitudinally. 


Order V.—TricHoPrTERa. 


The wings of the trichopterous insects are four in num- 
ber, and membranaceous. The upper ones are usually of 
a darker colour and firmer consistence than the lower ones. 
The ribs, which are usually hairy, are disposed longitudi- 
nally, and when they do anastomose, the intervening spa- 
ces are lengthened. The lower wings fold longitudinal- 
ly. The mouth has a distinct labrum; the maxillary 
palpi have five joints. The labial palpi have only three 
joints, the last of which is a little enlarged. The maxillz 
and labium are united, but do not form a sucker. There 
are two large compound eyes, and two ocelli. The legs 
are spinous, and the tarsal jomts five in number. The 
larvee live in the water in tubular dwellings, which they 
construct, and move about with, open at both ends, and 
consisting of bits of stick, sand, or shells. Hence they are 
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usually termed case-worms. ‘They change into a pupa in- 
completa in the tube, which they inhabited when larvee, 
and, when ready for exclusion, by means of the sheathed 
antennz and fore and mid legs, they crawl out of the water, 
throw off the covering, and become inhabitants of the land. 

Dr Leacn has subdivided this class into two families. 
The Leptoceridz have the antennz much longer than the 
whole body, as Leptocerus and Odontocerus. The Phry- 
ganide have the antenne only the length of the body, as 
Phryganea and Limnephilus. 


Order VI.—HyMENorrera. 


The wings are four in number, membranaceous, and di- 
vided into large unequal meshes by the anastomosing ribs. 
The under wings are the smallest. The organs of the 
mouth are adapted beth for cutting and sucking. For the 
former operation the labrum and mandibulze are sufficiently 
strong; while the maxille are, together with the labium, 
more or less produced, and by their union, form a sucker. 
They have two labial and two maxillary palpi. The eyes 
are large, and the ocelli three m number. The females are 
armed with a sting or piercer. Many of the species live in 
society, and exhibit, in the magnitude and regularity of 
their operations, the most striking displays of the attributes 
of the social instinct. The insects of this order admit of a 
division into two orders. 

I. Hymenoprera Teresrantia.—The females of this 
order are furnished with a produced ovipositor, frequently 
of sufficient strength to pierce solid bodies that the eggs 
may be deposited. Among these, there are two families in 
which the piercer is tubular, and does not consist of sepa- 
rate valves. ‘The Chryside have the piercer formed of the 
last rings of the body, retractile, and furmshed with a 
small sting, as Chrysis, Parnopes, and Cleptes. In the 
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Oxyuride, the piercer is protuberant, without a sting, as 
Oxyurus and Drynus. In the remaining families the pier- 
cer consists of several valves. In some of these the abdo- 
men is united to the thorax by a small portion of its trans- 
verse diameter. Among these there are some which have 
all the wings with ribs. The Ichneumonide have upwards 
of twenty joints in the antenne, as in the following genera, 
Ichneumon, Zorides, Crypturus, Agathis, Sigalphus, and 
Alysia. In the Evaniade, including Evania and Foenus, 
the joints of the antennz do not exceed fifteen in number. 
In others, the under-wings are destitute of ribs. ‘The Cy- 
nipsidz have the antenne broken, with from six to twelve 
joits, as Cynips, Leucopses, Chalcis, and Cynipsillum. 
The Diplolepidz have the antenne straight, with from 
eleven to sixteen joints, as Diplolepis and Eucharis. 

The remaining families have the abdomen united to the 
thorax by the whole of its transverse diameter. In the Si- 
rexide the piercer consists only of three valves, the lateral 
ones serving as sheaths, as Sirex and Oryssus. In the Ten- 
thredadx, including Tenthredo, Cimbex, Hylotoma, Xi- 
phedria, and Pamphillius, the piercer consists of four 
valves, the internal pair serrated. 

II. Hymenoprera Acuteata.—In this order are in- 
cluded such as have no ovipositor or piercer. The abdo- 
men in the females, however, is usually furnished with a 
sting, and poison-bags. The antennz have thirteen joints 
in the male, and twelve in the female. These may be 
again reduced into two divisions. In the first, the feet are 
not formed for collecting pollen, and the first tarsal joints 
are cylindrical. Among these there are two families, in 
which the ocelli are indistinct, and the neuters or females 
are apterous. The Formicade, including Formica, Poly- 
ergus, Ponera, Myrmica, Atta, and Cryptocerus, have 
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males, females, and neuters, the last of which are apterous. 
They live in societies. The Mutillade have no neuters,. 
and the females are apterous as Mutilla, Dorylus, and La- 
bidus. . They are solitary. The others have the ocelli dis- 
tinct, and are all furnished with wings. Among these there 
are some families in which the wings are always expanded. 
In the Scoliade, the first segment of ‘the thorax is large, 
and extends above to the base of the upper wings, as in 
Scolia, Tiphia, Sapyga, Thymus, and Pampilus. In the 
Sphexide, the first segment of the thorax is narrow and 
distant above from the base of the upper wings, as m 
Sphex, Bembex, Larra, Crabro, and Philanthus. There 
are other families in which the upper wings fold longitudi- 
nally. In the Masaridz, the mandibles are narrow. There 
are only males and females, which are solitary, as Masa- 
ris, Synagris, Eumenes, and Zethus. In the Vespade, 
which are social, as Vespa and Polistes, there are males, 
females, and neuters; and the mandibles are large. 

In: nearly all the remaining genera, the hind legs are 
made for carrying pollen, having the first tarsal joint en- 
larged and compressed. Among these are some in which 
the tongue, or intermediate process of the labium, is as 
long or longer than its sheath, and deflected when at rest. 
In the Apidae, which are social, there are males, females, 
and neuters, as Apis, Melepona, Bombus, Euglossa, Euce- 
ra, and Anthophora.. While agreeing with the preceding 
in many particulars, the following genera are destitute of 
the expanded tarsal joint, for carrymg pollen, Systropha,. 
Panurgus, Zylocopa, Ceratina, Megachile, Phileremus, 
and Nomada.. Others have the tongue shorter than the 
sheath, as the Andrenade, including Andrena,. Halectus,, 
and Colletus. 
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STREPSITERA. 


This class was instituted by Mr Krrpy, one of the most 
acute and intelligent observers among the English entomo- 
logists. The elytra (if such they can be called) are cori- 
aceous, and arise, not from the upper side of the breast, 
but from the base of the coxze of the anterior pair of 
legs, consequently they are remote from each other. They 
first recede from the body, then approach, and _last- 
ly recede again, exhibiting a tortuous course. They do 
not cover the wings. These last are firmly membranaceous, 
and their ribs are simple, diverging from the base, and fold- 
ing longitudinally like a fan. The parts of the mouth are 
obscure, apparently consisting of two minute, two-jointed 
palpi and two maxillz, thus intimating that the imago con- 
sumes but little food, and is short lived. Each of the 
antenne arises from a common jointed base, and after- 
wards divides. The eyes are pedunculated, two in number, 
and compound, with elevated septa, dividing the hexagonal 
lenses; the terminal segment of the abdomen ends in a re- 
flected process. 'The larva inhabits hymenopterous insects, 
in which it changes into a pupa coarctata with the head 
exserted. 

This order contains only two genera, Stylops and Zenos.:° 
In the former, the upper branches of the antenne are 
jointed, in the latter they are simple. The Stylops melitta 
and tenuicornis are natives of Britain. 

Since the institution of this class, doubts have been en- 
tertained as to the propriety of denominating the twisted 
processes which arise from the sides of the thorax, elytra. 
LatREILLE and Lamarx, without indicating much reluc- 
tance to increase the synonimes of the science, or delicacy 
towards the naturalist who first instituted the class, have 
suppressed the term Strepsiptera, the former substituting 
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that of Rhipiptera, the latter, with more classical propriety, 


Rhipidoptera (from gms), in reference to the fanshaped 
wings. 


II. INSECTA HAUSTELLATA. 


This class includes three Orders. 


Order I.—HeEmipreEra. 


The insects of this order exhibit considerable differences 
with regard to their wings. In some, the upper wings are 
true elytra, crustaceous or coriaceous, with membranaceous 
extremities overlapping each other; while, in others, the 
upper wings are wholly membranaceous. In some of the 
genera the males only are winged, or they are all apterous. 
They agree, however, in the characters exhibited by the 
parts of the mouth. These are formed for sucking. The 
labium is produced, with a canal on its upper surface, and 
consists of several joints. 'The mandibule and maxille ap- 
pear like four hairs, which, by their union, form the haus- 
tellum. The labrum is more or less produced as a covering 
to the base of these organs. The palpi are nearly obliter- 
ated. The metamorphosis is here semicomplete. This 
class is divided into two orders, which, in the opinion 
of some naturalists, ought to be elevated to the rank of 
classes. 

I. Hemierera Hererorprera.—These have the elytra 
crustaceous at the base, and the extremities folding over 
each other, and membranaceous. The rostrum is attach- 
ed to the front of the head. The first segment of the tho- 
rax larger than the second ; ocelli, two. The Heteroptera 
admit of subdivision into the terrestrial and aquatic. 

The terrestrial heteroptera have two ocelli, the anten- 
nz exposed, longer than the head, and inserted between 
the eyes near the inner margin. Some of these have the 
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jabium of four joints, and the labrum long, subulate, and 
striated above. Among these the Pentatomade have five- 
jointed antennez, as Pentatoma, Cydnus, Tetyra, and Elia. 
The Coreide have only four joints in the antennee, as Co- 
reus, Berytus, Lygeus, Capsus, Miris, and Mydocha. In 
another group, the labium consists of only three joints, 
sheathing the labrum which is short. In the Reduviade, 
the rostrum is curved, as Reduvius and Plocaria; while in 
Cimicide it is straight, as in Cimex, Tingis, Aradus, and 
Phymata. In a third group the labium consists of two or 
three joints, and does not embrace the labrum, as the Acan- 
thide, including the Acanthia and Galgulus. 

The aquatic heteroptera live in or upon the water. They 
are destitute of ocelli. In the Hydrometride, including 
Hydrometra, Velia, and Gerris, the antenne are long, and 
inserted between the eyes. In the remaining families, the 
antennz are short, and inserted under the eyes, and are 
shorter than the head. In the Nepade, the tarsi of the 
fore-legs are indistinct, as Naucoris, Nepa, and Ranatra. 
In the Notonectade, the anterior tarsi are distinct, as in 
Notonecta, Plea, Sigara, and Corixa. 

Il. Hemiptera Homortera.—In the insects of this di- 
vision, the rostrum seems to originate from the chin, The 
second segment of the thorax is as long as the first. There 
are two or three ocelli. The Cicadiadz have three joints in 
the tarsi, the antenne consist of six joints, and there are 
three ocelli, as Cicada. The Fulgorade have three tarsal 
joints, and only three joints to the antennz, and two ocelli, 
as Fulgora, Flata, Issus, Tettigometra, and Delphax. 
The Cercopide differ from the preceding in the antenne 
being inserted between the eyes, as Cercopis, Etalion, Le- 
dra, Membracis, and Tettigonia. The Aphisidz have two 
joints in the tarsi, as Aphis, Psylla, Thrips, and Aleyrodes. 
The Coccidz have only one tarsal joint, as Coccus. 
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Order I1.—LeEpriporreEra. 


This extensive and beautiful order includes the butter- 
flies and moths. The wings are four in number, membra- 
naceous in texture, irregularly mbbed, and covered with 
coloured scales, in the form of a farinaceous powder. The 
parts of the mouth are formed for suction. There are only 
vestiges of the labrum and mandibule. The maxille are 
produced, with a groove on the inner edge. When united, 
as they are naturally, they form a tubular proboscis, 
through which the animal obtains its food. The maxillary 
palpi are inserted upon the base externally, and are mi- 
nute. The labium is short and without joints, and sup- 
ports two obvious palpi with three joints. There are two 
compound eyes, and in some species two ocelli. The an- 
tenne consist of many joints, and are usually much longer 
than the head. The segments of the thorax are united. 
The tarsal joints are six in number. The larve have six 
feet with claws, and from four to ten others on the posterior 
portion of the body, which they use as suckers. They are 
changed into a pupa obtecta. The genera are now divided 
into three orders, corresponding with the Linnean genera 
Papilio, Sphinx, and Phalzena. 

I. Lepivorrera Diurna.—The upper wings at least, 
in all the species, are vertical in a state of rest, and the low- 
er ones are destitute of hooks. The-antenne are clavated, 
or filiform, with hooked extremities. Among these, the 
Papilionidee have the hinder tibize furnished with two spines, 
situate at the tarsal end, as in Papilio, Parnassius, Thais, 
Pieris, Polyomatus, Heliconius, Danaus, Cethosia, Liby- 
thea, and Nymphalis. The Hesperiade, including Hespe- 
ria and Urania, have four spines to the hinder tibie, two 
in the middle and two at the tarsal extremity, as in the re- 
maining lepidoptera. 
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Il. Leprporrera Crepuscurarta.—The wings are 
horizontal in repose, and the under ones are furnished with 
a spine under the base at the external margin, which enters 
a hook on the lower side of the wpper wings, as in the fol- 
lowing division. ‘The antennz are prismatic and fusiform. 
The Glaucopide have the antenne bipectinated in the male 
at least, as Glaucopis, Stygia, and Procris. The antenne, 
in the remaining genera, are simple in both sexes. The 
Zygenadz have the palpi slender and hairy, as Zygena, 
Sesia, and Macroglossum. The Sphingide have large 
scaly palpi, as Sphinx, Smerinthus, and Castinea. 

III. Lerivorrera Nocrurna.—The insects included 
under this division have setaceous antennee, diminishing in 
thickness from the base to the point. Among these, there 
are several families, in which the wings, when at rest, fold 
round the body. The Pterophoridz have the margins of two 
of the wings, at least, divided into processes at each rib, as 
Pterophorus and Orneodes. The other families of this di- 
vision have the four wings entire. The Tinneade have 
only two palpi apparent, as Tinea, «<Yponomeuta, Oeco- 
phora, Lithosia, and Adela. In the Alucitads, there are 
four palpi apparent, as Alucita, Crambus, and Galleria. 
Other families have the wings at rest, lying upon the body 
without inclosing it, and by their union form a lengthened 
triangle. The Aglossade have four apparent palpi, as 
Aglossa and Botys. The Pyralide have only two appa- 
rent palpi, as Pyralis, Hermenia, and Platyperix. In the 
third division, the wings do not rest upon the body so as to 
form a triangle. This extensive family includes the follow- 
mg genera, Phalena, Campza, Noctua, Collimorpha, Bom- 
byx, Furcula, Hepialus, and Cossus. 

M. Savieny has observed, that, in those cases where the 
maxillary palpi have only two joints, the proboscis is naked 
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or pubescent ; and when they consist of three joints, the 
proboscis is always scaly. 


Order I11.—Dirrera. 


The diptera have only two wings; and, in a few instan- 
ces, none. Many species are furnished with halteres, and 
squamule. The mouth is formed for suction. For this 
purpose, the labrum is more or less produced as a cover. 
The mandibule are obliterated, or in the form of threads. 
The maxille are produced into threads, and by their union 
in company with the mandibule, form the syphon. The 
labium is either double or single, and forms a sheath des- 
titute of joints, for the reception of the syphon. In some 
cases, there are two maxillary and two labial palpi. The 
larvee are destitute of feet, and pass into pupa obecte, or co- 
arctate. In this numerous division, the labium, or sheath, 
is univalve, in others it is bivalve. We shall now advert 
to the first of these. 

Among those with a univalvular sheath to the proboscis, 
there are some in which this sucking organ is entirely with- 
drawn, when not in use. Some of these have the sucker 
consisting of only the produced maxille. The Muscade 
have the eyes sessile, as Musca, Tephritis, Myoda, Macro- 
cera, Scenopinus. The Achiasidz have the eyes peduncu- 
lated, as Achias, Diopsis. ‘The genus Oestrus, or Gad- 
fly, agrees with the muscadz in habit, but the parts of the 
mouth are imperfect. Others have the sucker of four fila- 
ments, formed from the mandibule and maxillz. In the 
Syrphade, the front is produced like a beak, as Syrphus, 
Psarus, Chrysotoxum, Cerea, and Rhingia. In the Aph- 
ritidz, the front is abbreviated, as Aphritis and Milesia. 
In the remaining genera of this group, the last joint of the 
antennze Is not simple, as in the preceding families, but an- 
nulated, and destitute of the lateral hair which they pos- 
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sess. These are termed Stratiomyde, and include the ge- 
nera Stratiomnys, Oxycera, and Nemotelus. 

In the remaining families, with a univalvular sheath, 
the proboscis is always more or less protuberant. Among 
these, there are some which resemble the preceding fami- 
lies, in having only three joints in the antenne. The Co- 
nopsidz have the sheath bent, and the sucker, with two 
filaments, as Conops, Zodion, Homoxis, Bucentes, and 
Myopa. ‘The Bombylidz have the sucker composed of 
from four to six filaments, and the sheath is destitute of 
large lips, as Bombylus, Ploas, Mithrax, Nemestrina, Pa- 
nops, Cyrtus, Acrocera, Astomella; together with Empis, 
Asilus, and Dioctria. The Tabanide have the sheath fur- 
nished with large lips, and the third joint of the antenne 
distinctly annulated ; asin Tabanus, Pangonia, and Cx- 
nomya; together with Pachystoma, Rhagis, Dolechopus, 
and Mydas. Others have six joints or more in the an- 
tenne. Among these the Bibionide have moniliform or 
perfoliated joints, about the length of the head, as Bibio, 
Scathopsis, and Simulium. The Tipuladz have filiform or 
setaceous antenna, as Tipula, Cetenophora, Trichocera, 
Psychoda, Tanypus, Limonia, Hexatoma, and Culex, all 
of which are destitute of ocelli; together with Asindulum, 
Ceroplatus, Mycetophila, and Rhyphus, which are fur- 
nished with ocelli. 

In the remaining genera of this class, the sheath of the 
sucker is bivalve. The Hypoboscidz have the head distinct- 
ly divided from the thorax, as in Hippobosca, Feronia, Or- 
nithomyia, Craterina, Oxypterum, and Melophagus. In 
the genus Nycteribia, the head is united with the thorax. 


Order IV.—Aprera. 


Into this class we have placed tribes of insects which 
differ greatly from each other in the organs of digestion ; 
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but which do not agree with any of the preceding classes. 
They possess one common character in wanting wings, in 
all the stages of their existence. They may be divided in- 
to three orders, which by some are elevated to a primary 
rank. 

I. Aprera Sucrorra.—The head, thorax, and abdo- 
men intimately united. 'The mouth consists of two simple 
processes, the lowest of which is longest, and receives the 
superior one in a cavity in its upper side. On each side is 
a process of four joints covering the others. These unite 
to form a proboscis, which rests upon the sternum. Are 
the simple processes to be considered as the labrum and la- 
bium, and the articulated lateral ones as palpi, the mandi- 
bulz and maxillsee being absent ? The antenne consist of 
four joints. This order contains at present only one genus, 
Pulex or Flea. There are several species. The P. irri- 
tans is every where common, and the P. fasciatus of Bosc 
may be met with on moles and mice. 

II. Arrera Tuysanura—The head im this and the 
following order is obviously separated from the thorax by 
a contraction or neck. The last segment of the body is 
furnished with long filaments. In the Lepismade the se- 
tee of the tail are continually extended in the direction of 
the body as Lepisma and Forbicina. In the Podurade, 
the setae, when at rest, are folded under the body, as Po- 
dura and Smynthurus. 

III. Aprrera Parasira.—The tail in this order is 
simple, or destitute of the filaments which distinguish the 
preceding. The Nirmidee, including numerous species of 
lice which infest birds, and included in the genera Nirmus * 


-“ See figures of three species found on the Anser erythropus, 9th Janu- 
ary 1819, Plate iv. f. 6. a. b, c. 
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and Pediculus of authors, have the mouth furnished with 
two teeth. The Pediculide have a tubular proboscis, and 
include the genera Pediculus, Phthirtus, and Hemato- 
pinus. 


Il—MYRIAPODA 


Feet numerous, supported by the abdomen. 

The animals of this group are lengthened. The head and 
thorax are united, and the six thoracic legs corresponding 
with those in the insecta, are converted into auxiliary max- 
ille. ‘The abdomen is divided into numerous segments, 
each bearing a pair of legs. ‘They have compound eyes, 
and no simple ones. 


Order I.—Cui1LocNnaTHa. 


Antennz seven jointed. Legs short, body crustaceous. 
The following genera belong to this order: Glomeris, 
Julus, Craspedosoma, Polydesmus, and Pollyxenus. 


Order II.—SynenatTua. 


Antenne of fourteen joints at least, legs long. In some 
of the genera the tarsus of the second pair of auxiliary 
maxille are pierced by the aperture of a poison-duct. 

This order includes the following genera: Scolopendra, 
Scutigera, Lithobius, Cryptops, and Geophilus. 


The capture of the articulated annulosa is accomplished 
with the hand, with forceps, or gauze-nets, according to the 
nature of the species. Care ought to be taken to preserve as 
entire as possible all the limbs, antennz, and down upon 
the body. ‘They should then be placed in separate boxes, 
or transfixed with a pm, through the thorax or side, ac- 
cording to circumstances, and fixed in a box, with the bot- 
tom lined with cork. Butterflies, when fixed in this state, 
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by the motion of their wings greatly injure their beauty by 
rubbing off the fine coloured scales with which they are co- 
vered. It is convenient, therefore, to kill them by com- 
pressing their sides, or fixing them with the pin through 
the thorax laterally. Some, after killing them by com- 
pression, carry them home in the leaves of a book. In 
many cases the killing of the animal is a more difficult task 
than its capture. Some suffer them to writhe on the pin 
until they die from pain or hunger. Others shorten their 
sufferings by suffocating them with the fumes of burning 
brimstone, or by passing a red hot needle, or one dipped in 
aquafortis, through their bodies, while a few attempt to kill 
them by putting oil of turpentine or tobacco in their 
mouths. Fumigation, however, is the most expeditious 
method. When this is inconvenient, they may be put into 
a small tin box, which must be immersed half its depth in 
boiling water: the heat communicated to the box will 
speedily kill them. 

When the animal is dead, it is then to be se¢ in a natu- 
ral position, in reference to its wings, legs, and antennae, 
these organs being kept in their proper place by pins stuck 
in the cork below, or by slips of card fixed down with pins. 
When dry it is fit to be added to the collection. 

The marine crustacea must be steeped in water before 
being dried. The larger kinds must be embowelled, and a 
little preserving powder introduced. 

In order to exhibit the history of an insect, it is neces- 
sary to preserve it in the egg, larva, and pupa state, as 
well as the imago. The eggs and pupa are easily preserved 
by drying, but many of the fleshy larvee require, previous 
to being dried, to be embowelled, and the cavity distended 
with air, cotton, or sand. When perfect insects are obtain- 
ed in a dry state, without having been set, their differ- 
ent members may be readily relaxed for that purpose, by 
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placing them on a piece of cork, floating on water in a ba- 
sin, the mouth of which is covered lightly with a damp 
cloth. In a few hours the joints will become sufficiently 
supple. 

The entomological collection is kept in drawers of hard 
wood, with moveable glass covers. The bottom of each 
drawer is covered with cork or wax, for the reception of the 
pins supporting the animal. It is washed over with arsenic, 
or corrosive sublimate, and covered with white paper glued 
to it. The insects are distributed in rows, with their 
names marked on the paper below, or with a number re- 
ferring to a catalogue. The collection must be frequently 
inspected, to see if any insect depredators have got admis- 
sion. ‘These must be carefully removed, and their eggs 
destroyed, by baking the specimens to which they have 
been attached, in the sun, or before the fire. If they need 
washing, it may be done with a hair pencil, dipped in rec- 
tified spirit of wine. 


Subdivision II.—AwnnuLosE ANIMALS DESTITUTE OF AR- 
TICULATED LIMBS FOR LOCOMOTION. 


The methodical distribution of this great branch of an- 
nulose animals, presents a considerable degree of difficulty. 
The species, in general, are small in size, and the dissec- 
tions of the organs must be conducted under the guidance 
of the microscope. The vessels are often too thin in the 
coats to suffer the injection of coloured fluids, or even infla- 
tion with air. The characters of many of the genera, 
therefore, still remain in obscurity, and the arrangements 
which have been proposed are necessarily defective. In the 
plan which we propose to follow, the eaternal tribes, or 
those which live immediately exposed to the air or water, 
will occupy the first division, and the internal tribes, 
termed Entozoa, or those which dwell in the inside of the 
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larger animals, will occupy the second. Objections to the 
formation of this division may be advanced, from the con- 
sideration, that the characters employed in arrangement 
ought not to be taken from station, but from structure, so 
that unless the internal animals exhibit some peculiarity in 
their organization, distinguishing them from the external 
ones, they should not occupy a division apart, but be intro- 
duced according to their analogies among the groups of 
external genera. To this it may be answered, that while 
the animals of the division Entozoa cannot be characterised 
by any peculiarity of structure, nay, while they differ re- 
markably from one another, we draw the conclusion, that 
they must necessarily differ from the external groups in 
the structure and function of their organs of respiration, 
since they can neither possess gills nor lungs of the ordi- 
nary kinds. But, after all, the systematical convenience of 
the division (a principle frequently acted upon, but seldom 
acknowledged), is the best apology for its employment. 


Order I. 


Habitation external. 


Section I.—C1rRHIPIDES. 


Body protected by a multivalvular shell. 


This group includes those animals which constitute 
the Linnean genus Lepas. They are all sessile animals, 
and the base by which they are attached corresponds with 
the coronal or anterior aspect of the body. The tunic is 
closed laterally, dorsally, and anteriorly, but is more or less 
separated at the ventral aspect. The tunic is strengthened 
by testaceous plates, to which the body adheres by one or 
more muscles. The head appears as a slight eminence at- 
tached to the thorax. The thorax is followed by an abdo- 
men supporting six feet on both sides, each of which con- 
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sists of a short stem, which divides into two tapering, joint- 
ed, fringed filaments; these, by their motion towards the 
mouth, bring the water and its contents within the sphere 
of that organ. ‘The abdomen terminates in a conical tubu- 
lar body, which has improperly been termed a proboscis. 

The nervous system consists of a cord encircling the 
gullet, and giving out filaments to the mouth ; its two ends 
running along the thorax and abdomen, and uniting at the 
base of each pair of feet to form a ganglion, and give off 
filaments. 

The mouth is furnished with an obvious upper lip, a 
pair of maxillze on each side, with the rudiments of palpi. 
Exuis says, ‘“ The mouth appears like that of a contracted 
purse, and is placed in front between the fore claws. In 
the folds of this membranous substance are six or eight 
horny laminz, .or teeth, standing erect, each having a ten- 
don proper to direct its own motion. Some of these teeth 
are serrated, others have tufts of sharp hairs, instead of in- 
dentations on the convex side, that poimt down into the 
mouth, so that no animalcula that become their prey can 
escape back.” The gullet is very short, and enters into a 
stomach, having two ceca and glandular walls, which serve 
asa liver. The intestine is short and simple, and termi- 
nates behind at the base of the tubular appendage. There 
are two salivary glands attached to the stomach. The gills 
are conacal bodies, situate at the base of the feet. The or- 
gans of circulation are imperfectly understood. Pott ob- 
served the motion of the heart, but the vessels which are 
connected with it are unknown. 

The organs of reproduction appear, according to Cu- 
VIER, to consist of an ovarium, giving out an oviduct, 
which traverses a body considered as a testicle, and both 
the canals unite in a common tube, which traverses 
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the tubular appendage, and opens by a small pore at 
its extremity. This aperture Cuvirr regards as simple, 
but Enzts observes of the whole, “ it is of a tubu- 
Jar figure, transparent, composed of rings lessening gra- 
dually to the extremity, where it is surrounded with a 
circle of small bristles, which likewise are moveable at the 
will of the animal. These, with other small hairs on the 
trunk, disappear when it dies.” There is probably no 
union of individuals, each being a perfect hermaphrodite. 

The spawn of the Lepas fascicularis is a spongy body, 
and adheres to fuci, feathers, or other bodies, with which it 
accidentally comes in contact. The rapidity of growth, af- 
ter hatching, is truly astonishing. The spawn of full 
sized individuals, springing from spawn which has been 
deposited on a feather, (as I have stated in the Memoirs 
of the Wernerian Society, vol. u. p. 243.), will become 
unfolded, and attain maturity, before the feather itself be- 
gins to exhibit any symptoms of decay. A ship’s bottom 
comes covered with other species in a few months. 

The animals of this class are all inhabitants of the sea. 
Many of them are attached to floating wood, and others to 
the skin of marine animals, so that they enjoy all the ad- 
vantages of locomotion, without the exercise of the exertion 
requisite for its production. Their remains are seldom 
found in a fossil state. Some of the species have been 
used as food. In taking a view of the genera we shall dis- 
tribute them, after the manner of Eniis, Phil. Travis. 
vol. i. p. 848, into pedunculated and sessile. 


Tribe I.—PEDUNCULATED. 


The essential character of this tribe consists in the body 
being supported by a peduncle, the lower part of which is 
permanently fixed to other bodies. 
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The cloak consists of three membranes. The external 
one is the cuticle, and invests the whole external surface of 
the animal. Underneath this is the true skin, in which are 
formed the testaceous plates that protect the body. ‘These 
plates or valves are evidently formed in the same manner 
as common shell, the layers of growth being indicated by 
the strizs: on the surface: The inner membrane forms a 
sac for the body itself. ‘This bag is closed on all sides, ex- 
cept opposite to the abdomen, where there is a shit, through 
which the feet are protruded. 

The peduncle consists of the two external membranes of 
the integuments of the body. The cuticle covers its sur- 
face, and even the base by which it adheres. The true 
skin is covered on its central aspect with numerous muscu- 
lar threads. The summit of the peduncle next the head is 
covered with the inner membrane of the cloak, through 
which, however, there is a perforation, corresponding to a 
large vessel which descends along one of the sides of its cen- 
tral cavity. This cavity, in the Lepas anatifera, Cuvier 
found filled with a white cellular substance soaked with 
mucus. Exuis, on the other hand, found the peduncle 
of what has usually been regarded as the L. aurita of 
Lin., “ full of a soft, spongy, yellow substance, which ap: 
peared, when magnified, to consist of regular oval figures, 
connected together by many small fibres, and no doubt are 
the spawn of this animal.” This view of the subject enter- 
tained by Ex1is, may, upon investigation, lead to the con- 
clusion, that the cavity of the peduncle, and its lateral ves- 
sel, are connected with the reproductive organs. It would 
be desirable to have the branched peduncles dissected with 
care, as a knowledge of their structure might throw some 
light on the mode of growth of these animals. 

Family 1.—Tunic protected by five testaceous plates ; 
the peduncle naked. This includes the following genera ! 

VOL, It. Pp 
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Lepas. The two lateral plates at the summit of the 
shell are very large, nearly covering the whole of the com- 
pressed body, and having attached to it the large adductor 
muscle. ‘The two valves which protect the sides of the ab- 
domen are much smaller, and somewhat triangular, while 
the dorsal one is narrow and convex externally. ‘The 
branchiz are four in number, two on each side of the 
thorax, near the origin of the first pair of feet. The Bri- 
tush species are four in number, L. anatifera, anserifera, 
sulcata, and fascicularis. 

Otrton. ‘This genus was instituted by our zealous and 
intelligent friend Dr LrEacu, whose labours have greatly 
contributed to improve the classification of the genera of 
this class. ‘The body is but slightly compressed, and the 
valves are very small and distant from one another, the 
whole being chiefly covered by its membranaceous cloak. 
At the extremity of the abdomen, the cloak terminates in 
two tubular appendages. Through these the water escapes 
which has been taken in at the ventral aperture, and has 
passed along the surface of the gills. The gills are sixteen 
in number, eight on each side, the first pair on each 
side resembling those of the Lepas, the remaining six are 
attached to the base of the feet. There are two British 
species. 1. O. aurita, Cuvier, Mem. des Anatifes, Fig. 12, 
13. A specimen of this was found on the Dawlish coast, 
Devon, by Mr Comyns. 2. O. cornuta, taken alive from 
the bottom of a transport stranded on the coast of De- 
von, by Monracu, and described and figured by him, 
Lin. Trans. vol. xi. p. 179, tab. xii. f. 1. 

Crveras. This genus was likewise instituted by Dr 
Leacu. The valves are equally minute and remote as in 
the preceding genus, but there is here no appearance of tu- 
bular appendages to the cloak. The C. membranacea, first 
described and figured by Monrtacu, Lin. T'rans. vol. ix. 
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p- 182. tab. xii. f. 2. is the only species known to inhabit 
the British seas. 

Family 2. The testaceous valves are numerous, greatly 
exceeding five. It consists of two genera. 

ScatpeLttum. ‘The testaceous valves are thirteen in 
number, and invest the body. The peduncle is covered 
with corneous wrinkles, having hairy interstices. The 
S. vulgare, the Lepas scalpellum of British authors, is the 
type of the genus. 

PotticirEs. The testaceous valves are ten in number, 
with numerous scales investing the base of the peduncle 
hear the body. The P. vulgaris, or Lepas polliceps, is the 
type of the genus. 


Tribe I1.—SEssILe. 


In this tribe the body adheres directly to foreign sub- 
Stances; without the intervention of a tubular stalk. The 
adhesion is effected in some by the coriaceous cloak, in 
others by a layer of testaceous matter. The testaceous co- 
vering usually assumes a conical form. The base is at- 
tached to rocks or other substances, and the apex is trun= 
cated and open as an entrance for the water. This cone 
consists of six valves, closely connected together, but ca- 
pable of being disjomed by maceration, especially when 
young. In old shells, where the valves have attained their 
full growth, they appear to become cemented together, so 
that it is very difficult to effect their separation. The 
valves are so arranged, that one protects the belly; another 
the back, and two on each side the lateral parts. In some 
genera, all these valves are so united that the lines of se- 
paration are not perceptible, while in others the double la- 
teral valves only are incorporated: Each valve consists of 
an elevated and depressed portion. The elevated portion 
ts conical, with its base at the adhering part of the shell, 

pp2 
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while the depressed part, of the same form, has the base at 
the mouth. The former consists of conical vertical tubuli, 
while the latter appears solid. When the base is testa- 
ceous, it is either solid, or consists of horizontal tu- 
buli, radiating from a centre united by a simple layer, ex- 
hibiting concentric circles. 

The structure of the valves gives sufficient indications 
of the manner in which they have been formed. M. Dv- 
FRESNE, 1n a paper published in the Annales du Museum, 
vol. 1. p. 465, advanced the singular opinion, that the animals 
quitted their old shells when they became toosmall, and form- 
ed new ones suited to their size. The arguments by which 
it is supported, indicate inattention to the structure of the 
shell, and the relation of the parts of which it consists. ‘To 
us it appears obvious, that each valve is increased in two 
directions, the elevated part by an extension of the tubuli 
at the base, and the depressed part, by the application of 
fresh matter to the side. The strize, which are the indica- 
tions of successive depositions of matter, and the structure 
of the valves themselves, point out this mode of enlarge- 
ment as the only one which can take place, even on the 
supposition that the shell is frequently renewed. By the 
growth of the elevated parts, the shell increases in height 
and diameter at the base, while the growth of the depres- 
sed parts, preserves to the mouth suitable dimensions for 
the corresponding increase of size in the parts of the oper- 
culum. It is obvious that this mcrease of diameter at the 
base must be accompanied by a corresponding enlargement 
of its covering. This takes place by the extension of the 
horizontal tubuli, and each enlargement is marked by a con- 
centric ridge. 

This opinion here advanced, and which we find indis- 
tinctly hinted at by Lamark, in his “ Histotre Naturelle 
des Animaua sans Vertebres,” vol. v. p. 389, 1s founded on 
the structure of the different valves, the indications of the lay- 
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ers of growth, and the manner in which the valves are se- 
parable from each other, and from the base; and by the 
morbid appearances of the shell, the restraints imposed on 
its growth by the situation in which it lives, but especially 
the manner in which fractures are healed, and abstracted 
parts restored by the secretion of new matter. It may be 
added, however, that in the case of the inversely conical 
shells, the increase probably takes place at the mouth. 

The aperture of the shell is inclosed by the cloak of the 
animal, leaving in the centre a tubular or lineal opening 
for the protrusion of the feet and entrance of the water. 
This part of the cloak is protected by testaceous plates, 
which, by their union, form a lid to the mouth of the shell, 
for the protection of the contained inhabitant. ‘The valves 
of the lid are four in number, two on each side of the me- 
sial line, or orifice. In some genera the lateral valves 
are united. ‘The operculum of this order may, with pro- 
priety, be compared to the shelly plates of the bedy of the 
preceding tribe,—and the shelly body of this tribe consider- 
ed as corresponding to their peduncle, circumstances indica- 
ted by the muscular attachments of the animal. The con- 
tinued action of the valves of the lid, obviously assist in 
wearing down and enlarging the aperture of the shell. 

There is little known, either with regard to the organs 
of digestion or respiration, in the animals of this tribe. In 
their manner of reproduction, they appear to resemble 
those of the preceding order. Exuis found the lower part 
of the shell contaiming a cavity equal to two ,thirds of the 
whole, full of spawn. The genera of this order divide 
themselves into three families, from circumstances connect- 
ed with the shell. 

Family 1.—The shell in this family consists of six valves, 
and the lateral valves of the lid are divided, It contains 
five genera. 
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1. Tustcrnetta. The form of the shell in this genus 
is inyersely conical, and the apex which constitutes the base 
is truncated. It consists of a series of horizontal rings, 
which mark the successive periods of growth, and there are 
six vertical grooves, which indicate the divisions of the 
valves. The increase of the shell, with age, in this genus, 
probably takes place by the addition of a new ring to the 
mouth, ‘The testaceous plates of the lid are all of equal 
size. ‘The inferior aperture of the shell is open, or simply 
closed by the integuments of the cloak. The animal re- 
sides in the skin of the whale, the lower rings being inserted 
m the fat, while one or more of the upper ones appear 
above the cuticle. The 7. balenarum is the only known 
species. 

In the remaining genera of this family, and the others 
which follow, the shell is conical, its truncated apex being 
the mouth ; and its mode of growth such as is detailed in 
the general remarks on the order. 

2. Coronuta. ‘The base of the shell is open, but the 
valves of the lid are unequal in size, the dorsal ones being 
small. The animals included under this genus likewise in- 
habit the skin of the whale. Several species of this genus 
are known. The C. diadema holds a place in the British 
Fauna. 

3. Cuetonosrs. In this genus the base of the shell is 
likewise open, but it differs from the preceding in the plates 
of the lid being all of equal size. The C. testudinaria, a 
species which resides on turtles, is the type of the genus. 

4. Batanus. The shell is closed below by a layer of 
shelly matter, which adheres to foreign bodies, and con- 
forms to the inequalities of their surface. Nine species are 
described as natives of Britain. 

5. Acasta. The base of the shell is cup-shaped. The 
species reside in sponges, in the substance of which the base 
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and sides are imbedded. One species, the Balanus spon- 
giosus of MonTacu, is a native of the British seas. 

Family 2.—The valves of the shell are only four in 
number, 

1. Creusta. ‘The base is funnel-shaped. ‘The lateral 
valves of the lid are united. The C. spinulosa of Dr 
Leacu is the type of the genus. It is imbedded in the 
substance of Madrepores. 

2. Conta. The shelly base conforms to the substance 
to which it is attached. The lateral valves of the lid are 
separate. The C. porosa is the type of the genus. 

3. Crista. The base of the shell is spread on the sur- 
face of the bodies to which it is attached. The lateral 
valves of the lid.are united. The Balanus striatus of Bri- 
tish writers is the type of the genus. An imperfect repre- 
sentation of the animal is given by Corpiner, in his 
“* Remarkable Ruins,” plate inscribed “ Aggregate of Co- 
rals.” 

Family 2.—The shell is undivided in the only genus of 
this family which is known, termed Pyrgoma. 


Section 11.—ANNELIDES. 


Shell not multivalvular, or wanting. 


The body of the Annelides is of a lengthened form, 
bearing, more or less, a resemblance to the common Earth- 
worm, and, like it, divided into numerous rings. The skin 
is furnished in many genera with different kinds of appen- 
dices. In some, it is protected by a shell secreted by the 
animal. In others, particles of sand or mud are cemented 
by mucus, in the form of a convenient dwelling, which the 
inhabitant never quits. The head, in a few genera, cannot 
be distinguished from the opposite extremity. In general, 
however, it is marked by the antenne, the tentacula, and 
eyes. ‘The sides of the body are in some species naked, and 
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in others, at each ring they are furnished with complicated 
organs. These, in their most perfect form, may be denomi- 
nated sheaths. 'They consist of a conical stalk, capable of 
being withdrawn into the body by a kind of inclusion. This 
sheath is furnished, at its base or extremity, with filaments, 
which are either simple, or jomted like the antenne ; with 
spines, which are solitary ; and with bristles, which are nu- 
merous, and placed in tufts or rows. In some cases the fila- 
ments only occur, in others the bristles cr spines, and the 
stalk is wanting ; still, however, they are retractile. These 
lateral organs serve the purposes of feet, in burrowing in 
mud, in crawling on its surface; or in swimming. The 
eyes are simple, and, in general, are numerous. 

The mouth is in the form of a sucker or proboscis, or a 
simple aperture. In some it is unarmed, in others it is fur- 
mished with corneous jaws. The intestine is usually 
straight, sometimes contracted into rings, and the anus ter- 
minal, The organs of circulation have, in some of the 
species, been successfully investigated, and seem to consist 
of lateral, dorsal, and central vessels, extending the length 
of the body, and executing the offices of veins and arteries. 
The blood is of a purplish colour. The aérating organs 
consist of a row of pouches on each side, of a row of plu- 
mose branchiz at the base of the sheathes or seated on the 
neck, or of stellular filaments near the mouth, 

The sexes are united in the same individual, requiring, 
however, mutual impregnation. The greater number of 
the species appear to be oviparous. <A few are ovovivi- 
parous, 

Ist Tribe. 

Body furnished with a shell. 


A. Free, not permanently attached to other bodies. Shell 
tubulo. conical, 


y 
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1. Shell with a longitudinal, lateral, subarticulated slit. 
This includes the genus Siliquaria (Serpula anguina), the 
characters of which remain to be determined. 

2. Shell destitute of a lateral slit. In the genus Denta- 
lium, the tube is open at both ends. The sides of the body 
are furnished with tufts of bristles, and the posterior extre- 
mity terminates in a radiated disk, where, probably, the 
branchiz will be detected. In the genus Czcalium (which, 
when instituted, Edin. Encye. vol. vu. p. 67, I inadvertently 
termed Caecum), the smaller end of the shell is closed. 
Three British species, formerly included in the genus Den- 
talium are known, viz. C. imperforatum, trachea and gla- 
brum. The animal is unknown, 


B. Fixed or permanently attached to other bodies. 


1. Shell closed at both ends. 'The cover of the extremi- 
ty corresponding with the mouth, is covered with tubular 
elongations. There is only one genus, Penicillus, formed 
from the Serpula penis, Lin. 

2. Shell open at the mouth, 

a. Shell irregular, 

(a.) Operculum multivalve. This includes the genus 
Galeolaria of Lamark. 

(s.) Operculum simple. There are two genera. 

1. Vermilia (Lam). Shell attached throughout, with 
the aperture round, and the margin toothed. Operculum 
shelly. V. vermicularis, triquetra* and serrulata are na- 
tive species. 

2. Serpula. Shell not attached throughout. Mouth 
round, with a simple margin. |S. tubularia. 


* The observations of Montagu, indicate several species to be includ- 
ed under the name of Triquetra.—-Testacea Britannica, Supp. p. 156. 
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b. Shell discoid and spiral. 

In this group there are at least four genera, with well 
marked characters exhibited by the shell. 1. Magilus, 
(Montrort). The shell posteriorly is fixed, with regular 
spires, the last of which is produced into a tube. The 
animal is unknown. MM. antiquus. The Serpula recta an- 
fractibus tribus contiguis regulariter involutis, and Ser- 
pula recta wmbilico pervio anfractu apicis unico involuto 
of W axker *, either belong 1o this genus, or deserve a se- 
parate place. 2. Spirorbis. Spires discoid, not produced 
into a straight tube, and dextral. S. communis, spirilium, 
granulatus, carinatus, corrugatus and corneus, are na- 
tives. 3. Heterodisca. Like the preceding, but the spires 
are sinistral. H. heterostrophus, sinistrorsus, minutus, co- 
nicus, lucidus and reversus, are natives. 4. Lobatula. 
Discoid, with the tube divided into numercus unequal cells. 
L. farcta and concamerata, described by Montacu as 
Serpule, are native examples. In the genera Serpula, Ver- 
milia and Spirorbis, the branchiz constitute a tuft of fan- 
shaped filaments, on each side the mouth. 

2d Tribe. 

Body destitute of a shell. 

A. Branchiz external. 

1. Furnished with antenne. 'This division includes the 
Linnean genera Aphrodita and Nereis, now formed in- 
to numerous genera, which Lamarx distributes into the 
following families. 1. Aphrodite, including Aphrodita +, 
Halithea, Palmyia and Polynoé. 2. Nereides, including 
Lycoris, Nephtys, Glycera, Hesione, Phyllodoce, Syllis, 
Spio and Diplotis. %. Eunice, including Leodice, Lysi- 


* Testaccea Minuta Rariora, p. 3. Tab. f. 11, 12. 


+ The structure of the aerating organs in this genus are exhibited by 
Sir E. Home, Phil. Trans. 1815, tab. xii. 
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dice, Aglaura and Oenone. 4. Amphinome, including 
Amphinome, Pleione and Euphrocine. 


11. Destitute of antenne. No eyes. 

a. Body protected by an artificial tube. 

With the exception of the genus Clymene, in which the 
branchiz are unknown, but supposed to reside in the fun- 
nel-shaped termination at the anus, all the others belong 
to the family Amphitritées of Lamarx, consisting of Pec- 
tinaria, Sabellaria, Terebella, and Amphitrite. 


b. Body destitute of an artificial tube. This includes 
the genus Arenicola of Lamark, formed from the Lumbri- 
cus marinus of Linnzus *. 


B. Aerating organs internal, in the form of lateral sacs, 
or unknown. 

1. Body furnished with filaments, or bristles, or spines. 
In the genus Thalassina, distinguished by the subglobular 
body and funnel-form mouth, the intestine is longer than 
the body, and folded. In Lumbricus, the intestine is 
straight +. The characters of the remaining genera of this 
group, as Cirratulus, Nais, Stylaria and Tubifex, have not 
been determined with any degree of precision. The histo- 
ry of the genus Derris of Apams is equally obscure f. 

2. Body naked. 

a. One or both extremities furnished with suckers. This 

includes the species of the Linnean genus Hirudo, now 


* Its structure is developed by Sir E. Home, Phil. Trans, 1817, p. 2. 
Tab. iii. p. 1, 2, 3. 


+ The structure of the common earthworm is delineated by Sir E. Homr, 
Phil. Trans. ib. The L. vermicularis and variegatus of Mutter are com- — 
mon natives. 


+ Lin, Trans. iii. p. 67., Tab, xiii. fig. 1, 2. 
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subivided as follows: 1. Mouth armed with teeth, Hirudo 
(A. medicinalis and sanguisorba, are British examples *). 
2. Mouth with a proboscis, Glossopora +, (G. complanata, 
Lin., Trans. vol. ii. tab. xxix. and bioculata, Unxs Hist. 
of Rutherglen, p. 234. are British species). 3. Mouth sim- 
ple. This includes three genera. Erpobdella, (Br. sp. 
E. vulgaris, tessulata and lineata). Fisciola (Br. sp. P. 
geometra). Pontobdella, (Br. sp. P. muricata.) 'To these 
may be added Phyllene (of M. OcxxEn), and Trochetia 
(of M. Durocuet.) The last of these, however, breathes 
air, and should probably be placed near the Lumbricus. 

The leeches are oviparous ; but as they greedily devour 
different species, (when confined), and even the young ones 
of their own species, and readily vomit them again, when 
writhing in agony on a table, it is probable that such cir- 
cumstances, which have frequently presented. themselves to 
us, have given rise to the belief that some of the species 
are ovoviparous. 


b. Destitute of terminal suckers. This includes two 
very distinct families. 

1. Pranarrapz.—Ventral surface flattened, and capable 
of acting as a foot. There are two genera: 1. Planaria, 
(Mutter) mouth towards the middle, or posterior portion 
of the ventral surface, in the form of a retractile funnel- 
shaped proboscis. ‘There is a contiguous pore, which is 


™ These species were formerly considered as destitute of eyes; but the 
presence of these organs has been recently ascertained by Professor Carrna. 
See his valuable Monograph of the genus Hirudo, published in the Memoirs 
of the R. Acad. of Sc. of Turin, vol. xxv. p., 281. The aerating organs are 
delineated by Sir E. Home, Phil. Trans. 1815, Tab. xiii. 


+ This genus was instituted by Dr Jounston of Bristol, Phil. 1817, 
p: 329. In the same vol. p. 13., there are some curious observations on the 


Erpobdella vulgaris. 
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probably the orifice of the oviduct. The intestines are in 
the form of diverging czeca, “and the observations of Mut- 
LER leave little room to doubt that the mouth serves also 
as an anus. Some of the species spin threads, like the 
slugs. They are oviparous, or propagate by spontaneous 
division. P. nigra is the type of this genus. 2. Dalyel- 
lia. Mouth a simple slit, placed anteriorly. D. graminea. 
This genus I have named in honour of an acute observer 
of nature, Joun Grawam Datyett, Esq. whose work on 
the Planarize * exhibits much patient research, and should 
be perused with care by all who devote themselves to the 
study of the habits of minute aquatic animals. 

2. Gorpiusipx. Ventral surface not fitted to act as a 
foot in crawling. Locomotion is executed by twistings of 
the body, which is narrow, and very long. ‘There are two 
genera: 1. Gordius. Mouth terminal, tail divided. The 
G. aquaticus is the type (of which G. argillaceus is only a 
variety.) Itis probable that some species of Filaria, which 
have been found in soil, detached from the animals in which 
they ordinarily reside, may have been referred to this ge- 
nus. 2. Lineus. Mouth a longitudinal slit under the 
snout. This genus was instituted in Sowrrsy’s British 
Miscellany, Tab. 8. (1806,) for the reception of the sea 
long-worm of Bortase, (“ Cornwall,” p. 255, Tab. xxiv, 
113.) Cuvier instituted, in 1817, his genus Nemertes for 
the reception of the same animal. ‘There are several spe- 
cies natives of this country. 


* s¢ Observations on some interesting phenomena in Animal Physiology 
exhibited by several species of Planariz.”—Edin. 1814. In this work, the 
conjectures of Mutier (Hist. Ver. i. p. 62.), regarding the use of the pro- 
boscis, have been confirmed, the anterior mouth in Dalyellia ascertained, and 
the manners of eight native species determined. 
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Order IT. 
Habitation internal. 


‘The animals of this order were included by Linnaeus, in 
his Vermes Intestina, and have more recently been denomi- 
nated Ewrozoa by Rupoirnt, who has successfully illus- 
trated their physiological and systematical characters *. 
They live and propagate within the bodies of other ani- 
mals, inhabiting not only the imtestines, but the vessels, 
glands, and cellular substance. 

1st Tribe. 

Mouth and anus at the opposite extremities, with an ob- 
vious intervening simple alimentary canal. 

This tribe forms the Nematoidea of Rupotput, and the 
Cavitaires of Cuvirr: The form of the body is lengthen- 
ed, nearly linear, round, transversely striated, and elastic. 
In the integuments, transverse and longitudinal muscular 
fibres may be perceived. In some species, the nervous col- 
lar and double longitudinal filaments may be detected. 
The mouth exhibits, in its lips, and surrounding papille, 
useful characters for classification. There is a distinct ab- 
domen, containing the alimentary canal. There is no trace 
in this or the following tribe, of aératmmg organs. The 
sexes are distinct, and the organs placed posteriorly. The 
_ following genera belong to this group: Filaria, Hamularia, 
Trichocephalus, Oxyuris, Cucullanus, Ophiostoma, Asca- 
ris, Strongylus, Liorhynchus, Prionoderma, and Shistura. 

2d Tribe. 

Mouth and anus not at the opposite extremities, nor is 
there a distinct simple alimentary canal. 

The animals of this tribe constitute the Parenchymateux 
of Cuvier. The body consists of cellular substance, 
without a distinct abdomen, in which the organs of nutri- 
tion and reproduction are imbedded. There is seldom an 


* «¢ Entozoorum sive Vermium Instinalium Historia Naturalis, auctore 
C. A. Rupo.ent,” 2 vols. 8vo. Amst. 1808. 
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obvious anus, and the intestines usually appear as czeca aris- 
ing from one orifice. This tribe has been subdivided into 
the four following groups. 


A. Head furnished with a produced snout, armed with 
reflected bristles. This includes the following genera, 
(forming the Acanthocephala of Rudolphi,) Echinorhyn- 
chus, and Heeruca. 

B. Head furnished with two or four pores or processes. 
a. Tail simple. Tenia, Scolex, Tricuspidaria, Bothryoce- 
phalus, Horiceps, and Tetrarynchus. 0. Tail vesicular. 
Cysticercus and Czenurus. 


C. Body with one or more suckers for adhesion. Mo- 
nostoma, Amphistoma, Caryophyllaus, Distoma, Polysto- 
nia, and Tristoma. 


1). No external organs. Ligula. 

In the investigation of this singular group of animals, 
considerable assistance, in ascertaining the species, is derived 
from a knowledge of the particular animals in which they 
reside. Several lists of animals, with their intestinal in- 
mates, have been published, as the one by Rupotput, vol. il. 
part 11. p. 295; and a still more extensive one, as an Index 
to the collection of Enrozoa, at Vienna. 


If. 
RADIATA. 


Nervous system disseminated through the body, and not 
appearing in the form of a collar round the gullet, nor a 
longitudinal cord. 

The animals of this extensive division of the Invertebrata 
imvariably reside in the water. In form, they are in gene- 
ral more or less stellular; neither organs of hearing ner 
sight have been detected. In the following brief view of 
the different tribes, we shall consider them under the four 
established classes, Echinodermata, Acalepha, Zoophyta, 
and Infusoria. 


608 PHILOSOPHY OF ZOOLOGY. 


Class I.—EcuINopDERMATA. 


Skin coriaceous or crustaceous. Intestinal canal distinct, 
and contained in an abdomen. Numerous vessels likewise 
appear connected with circulation and reproduction. 

‘ 


Order I.—INTESTINE OPEN AT BOTH EXTREMITIES. 


Section 1. Furnished with suckers for locomotion. 

The coriaceous skin is pierced by numerous pores, through 
which issue tubular tentacula, connected centrally with a vas- 
cular system, and furnished with terminal suckers. There 
are three tribes, two of which are formed from the Linnean 
genera Echinus and Holothuria. 

Ist Tribe Echinida. 

The integument consists of an immoveable testaceous 
perforated plate. The body is orbicular or depressed, and 
not divided into arms. The mouth is seated in the under 
surface. The intestine termimates in an anus. LAMARK 
distributes the genera in the following order : 

A. Anus in the margin, or inferior disc. 

1. Mouth central. 

a. Avenues of pores circumscribed, as Scutella, Clypeas- 
ter and Fibularia. 

b. Avenues of pores complete, as Echinoneus and Gale- 
rites. 

2. Mouth lateral, as Ananchytes and Spatangus. 

B. Anus in the upper disc. 

(1.) Anus lateral, as Cassidulus and Nucleolites. 

(2.) Anus vertical, as Echinus * and Cidarites. 


* The species of the genus Pedicellaria, instituted by Muxuer, and 
adopted by many naturalists, are, in fact, the appendages of the Echinus. 
The late Dr Mowro stated, that, “ in the interstices of the thorns, there are 
three kinds of bodies, soft at the ends, supported on calcareous stalks, en- 
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2d Tribe, Fistulida. 

This tribe resembles the preceding in the intestine being 
open at both extremities, but the skin is coriaceous and 
moveable. The body is lengthened, and the head is sur- 
rounded with tentacula, and furnished with a circle of os- 
seous pieces, as teeth. Gills arborescent near the anus. Ova- 
rium, consisting of multifid vesicles opening by a common 
oviduct near the mouth. The genus Holothuria, of which 


this tribe consists, may, with propriety, be subdivided into 
several genera. 


Section 2. Destitute of suckers for locomotion. 

This section includes the following genera, the relations of 
which with one another are not very intimate: Molpadia, 
Menyas, and Sipunculus. 


Order II. 
Intestine open at the mouth only. No anus. 


Ist Tribe, Stellerida. 

Suckers for locomotion.. The integuments are moveable, 
and the depressed. body is divided into angles or arms. The 
mouth is inferior. The stomach is a central bag. Traces 
of a nervous system have been discovered. ‘There are four 
genera, Asterias, Ophiura, Euryale, and Comatula. 

2d Tribe, Crinoidea. 

No suckers for locomotion. Body, opposite the mouth, 
produced into an articulated stalk, the extremity of which 
is probably fixed to other bodies. Only one recent species, 
Pentacrinus caput Meduse *, is known ; but the characters 


closed in a membrane, and articulated with the shell by means of muscular 
membranes.”—Struct. and Phys. of Fishes, p. 66. I lately had an oppor 
tunity of satisfying myself that these organs in the E. esculentus are in or- 
ganical connection, and consequently that the genus Pedicellaria is a spurious 
one. 
* Phil. Trans. 1761, T. xiii. xiv. 
VOL. II. Qq 
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of many fossil species, and the genera under which they 
may be distributed, have been successfully elucidated by 
Mr J. S. Mixxer, in his valuable work on the animals of 
this tribe *. 


Class I].——AcALEPHA. 


This class was instituted by CuviEr, for the reception of 
the animals of the genera Actinia and Medusa of Linnaus. 
The integuments are soft, and frequently gelatinous. The 
stomach and intestines never float distinct in a particular ca- 
vity. The traces of circulating vessels are obscure. Cu- 
viER divides the genera into two tribes, such as are fixed, 
and such as are free. 

Order I. 

Base opposite the mouth, adhering to other bodies. In 
this order there are two kinds of adhesion, temporary and 
permanent. The first kind 1s exhibited in the genera Actinia 
and Lucernaria; the latter in Zoanthus. The first and last 
of these genera, however, agree in so many other respects, as 
to forbid their separation, by the intervention of the second. 
Indeed, in this case, (or as is still better illustrated in the 
case of the Oyster and Scallop) the circumstance of being 


fixed or free, exercises but little influence on the organiza- 
tion. 


Ist Tribe. 

Tentacula uninterruptedly surrounding the oval disc. 
Of the genus Actinia we have many species in our seas, 
and the Mammaria mammilla, likewise a native, appears to 
belong to Zoanthus. 

2d Tribe. 

Tentacula on the margin of the oral disc disposed in 
tufts. This includes only the genus Lucernaria, five spe- 


+ “* A Natural History of the Crinoidea,” 4to, Bristol, 1821. 
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cies of which have been described by Lamovrovux, in his 
“ Memoire sur la Lucernaire campanulee *.” 


Order IT. 


Base opposite the mouth incapable of adhering to other 
bodies. This includes the numerous kinds of Meduse 
which float about in the water. 

Ist Tribe. 

Body floating in the water, without air-bags. 

A. Body closed opposite the mouth. 

1. Body strengthened internally by a cartilaginous plate. 
This includes the genera Velella and Porpita +. 


2. Body destitute of an internal cartilaginous plate. The 
numerous genera of this group have been arranged with 
considerable care by Peron and Lesevr, in their valuable 
paper in Annales du Museum, vol. xiv. p.325. Many cha- 
racters are employed, which it may be proper here to notice. 
Some of the species have neither mouth nor cavity, and are 
termed Agastrique ; while others possess both. Some have 
a mouth and stomach, without lateral openings; while, in 
others, the lateral openings exist, and were considered as 
mouths by the authors just cited; while Cuvier now re- 
gards them as the orifices of the oviducts. In some, the 
mouth is produced into proboscis, either simple at the ex- 
tremity, or divided into fringed lips. In others the mouth 
is sessile. In some, the margin of the body is simple. In 
others, fringed with tentacula. The body, in some, is 
smooth ; in others, covered with ridges of fine hairs, which 
are used as fins. | 

B. Body open at both extremities. This includes the 
animals arranged under the genus Beroe. This genus ap- 


* The Hydra glomerata, Lin. Am, Acad. iv. T. iii. f. 1. may probably 
be included in this genus. 

+ Two species of Velella, and one of Porpita, are described by Dr Lrace, 
in Tuckey’s Narrative, p. 418. 


aqg2 


612 PHILOSOPHY OF ZOOLOGY. 


pears capable of subdivision. Those with ciliated ribs, 
without tentacula, may remain under the old genus, as 
B. ovata * and fulgens, while I include under Pleurobra- 
chia, the Beroe pileus, which is furnished with two long 
ciliated tentacula. 


2d Tribe. 

Buoyant air-vessels in the interior of the body. There 
is no apparent mouth, but there are many appendages 
which have been considered as supplying the place of 
mouths, suckers, tentacula, and ovaria. The following ge- 
nera have been established: Physalia, ida Rhizo- 
phyza, and Stephanomia. 


Class III.—Zoornyva. 


It is not practicable, in the present state of our know- 
ledge, to draw a line of distinction between the animals of 
this and of the preceding class. In general, the mouth is 
surrounded with a circle of tentacula, seldom with a double 
circle, by which they are distinguished from the first order ; 
while they may be recognized as not belonging to the se- 
cond, not only by the oral tentacula, but by the tendency 
to become compound. It is, however, with the first order 
of the preceding class that the resemblance is most com- 
plete. The divisions of Cuvier and Lamarx, by ap- 
pearing to be neither natural, definite, nor convenient, inti- 
mate the extreme difficulty attending the methodical distri- 
bution of the species. Some of the genera, as Corallina 
and Spongia, exhibit no signs of sensibility, and but indis- 
tinct traces of irritability. It has been proposed to form 
these into a separate class, to be placed after the Infusoria ; 
but, in consequence of the numerous analogies of structure 


* I have given the result of some observations on this Beroe, in Mem. 
Soe. vol. iti. p. 400, Tab. xviii. p. 3, 4. 
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and composition which may be traced in them, with the 
well known genera of zoophytes, the change would not be 
of advantage. 

The portion of the animal exhibiting the tentacula, head 
and body, continuously connected, is termed the Polypus ; 
and the substance, whether it be fleshy, membranaceous, 
crustaceous, or testaceous, to which the body adheres, is 
denominated the Coral. 


Order L.—Carnosa. 

Polypi, connected with a fleshy substance, and furnished 
with eight rays, 

The animals of this order seem much more complicated 
than those which follow, and bear a close resemblance to 
Actinia, and especially Zoanthus They are furnished 
with a stomach, intestines, and ovaria. 

Ist Tribe. 

Aggregated animals, free and floating in the water. The 
fleshy coral is supported by a loose bony axis. In one ge- 
nus (Veretillum), Cuvrer found the stomach separating 
into fine tubes, which, after entering the fleshy substance of 
the coral, reunited with other tubes from the stomachs of 
the neighbouring polypi*. The following genera belong 
to the group: Pennatula, Veretillum, Funiculina, Renilla, 
Virgularia, and Umbellularia. In the remaining tribes, the 
compound mass is always permanently attached to other bo- 
dies. 

2. Tribe. 

Ageregated animal fixed. The coral is fleshy, convex, 
or lobed. The polypi have the central mouth surrounded 
with eight pectinated tentacula. The viscera of each poly- 
pus is enclosed in a double tunic, the inner one of which is 


* Legons, vol. iv. p. 146. 
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covered with eight longitudinal folds, dividing the cavity 
into eight cells, the walls incomplete at the centrel. The 
stomach is large, and opens at the bottom into eight intes- 
tines, which attach themselves to the partitions. ‘Two of 
these intestines proceed to the base of the abdomen, and pe- 
netrate the fleshy coral without anastomosing. The other 
six terminate in as many pedunculated ‘glands at the bot- 
tom of the lateral cells*. The following genera belong 
to this tribe. Anthelia, Zenia, Ammothea, Lobularia 
and Cornularia. As nearly connected with this tribe in 
form and the condition of the coral, we may notice the cu- 
rious natural family of Sponcrs, the polypi of which are 
unknown. The fleshy matter is similar in its nature, and 
supported by intermixed fibres of a denser substance. In 
the Spongia and Ephydatia+, the fibres are soft, irregu- 
larly dispersed; and appear to consist of a substance like 
coagulated albumen. In the genus Tethya, the fibres are 
stony, and diverge from the centre to the circumference of 
the mass. The form of the first is irregular or branched, 
that of the second globular. 

In the remaining tribes, the fleshy matter covers a stony 
or corneous support, or axis. 

3d Tribe. 

The axis is branched, without stellular pores, and the 
fleshy matter spread over it, with the polypi irregularly dis- 
tributed over the surface. 

A. Axis corneous, as in Antipathes and Gorgonia. 

B. Axis stony, as Corallium, Melitea and Isis. 


* Lamang, Hist. Nat. 11. 403. 


+ ¥ lave given a delineation of the Ephydatia canaltwm, from an Irish 
specimen, Plate v. f. 4. 
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4th ‘Tribe. 

Axis stony, covered with stellular discs, to which the 
fleshy substance bearing the polypi is confined. This in- 
cludes the extensive group included by Linnaeus under 
his genus Madrepora, which Lamark has subdivided into 
eighteen genera. The fleshy matter appears to be thin and 
deciduous, like the Antipathes, easily separating from the 
stellular discs. The nature of the connection of the fleshy 
with the stony matter, its form, and the characters of the 
polypi, have not been distinctly explained. 


Order IT. 


Polypi not connected with a fleshy covering, and ha- 
ving a greater number of tentacula than eight. 

In this order, the tentacula appear to be irregular in 
number, even on individuals of the same species. The sto- 
mach seems to be a simple bag destitute of intestines, and 
the ovaria to be external. 

1st Tribe. 

Coral, with the polypi in cells which are closed at the bot- 
tom. Each polypus is, in this manner, separated from its 
neighbour, and lodged in its own cell. This tribe is capable 
of distribution into groups; but their characters of distinc- 
tion are far from being precise. Lamarx has formed them 
into two divisions, Polypiers a reseau, and Polypiers fora- 
mines. ‘There isnot any one character common to all the ge- 
nera of the first group, except the porosity of the coral; and 
this character, which is stated as wanting in the second, 
may be readily observed in several species of Millepora, 
for example, which he quotes. 

A. Cells imbedded ina stony coral. Here the cells may 
be considered as excavated out of the surface of the coral, 
and are usually arranged perpendicular to the axis. The 
orifices are simple and minute. This group is represented 
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by the Millopora (Lamanx), Retipora, &c. and includes 
the curious family Corallinade. 

B. Cells originating from a stony base, and forming 
tubes which are prominent, as ‘Cubulipora of Lamark. 

C. Tubes parallel, and joimed by transverse plates, as 
Tubipora musica. 

D. Cells vesicular, and somewhat external, as Cellipora 
and Eschara. ' 

E. In the preceding groups, the coral is brittle and 
stony ; in this it is flexible, as Flustra, Cellularia, and Al- 
cyonium, (represented by A. gelatinosum *.) 

2d Tribe. 

Polypi surrounded by a membranaceous tube, covering 
all the subdivisions of their compound body, and allowing 
the head and tentacula to protrude at the simple or cellular 
summit. ‘This includes, as the types of as many subdivi- 
sions, the genera Sertularia+, Tubularia and Alcyonella, 
(Lamark). 

Order ITT. 

Polypi naked, or destitute of a coralloid covermg. In 
this order there is one genus, which seems to be fixed, with 
a tough subcoriaceous integument, termed Coryna {, and 
probably more complicated in its organization than the 
other, named Hydra, which is capable of displacing the 
base by which it adheres. 


ef 
-* Tt is probably at the conclusion of this tribe that we should place the 


fresh-water genera Cristatella (Lam.) and Difflugia, which are free, and the 
Plumatella (Bosc.), which is fixed. 


+ The Sertularia gelatinosa is delineated, Plate v. f. 3. a nat. size, b. 
mag. The numerous subdivisions of this Linnran genus are unfolded by M, 
Lamovurovx in his “* Histoire dis Polypiers Coralligenes,” Paris, 1816. 


+ Two British species are delineated, Plate v. C. squamata, f. 1. a. nat. 


size, b. mag. C. glandulosa, f. 2. a. nat, size, b. mag. 
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Order IV. 


Polypi, with the mouth furnished with hairs. These 
vibrate rapidly, and produce currents in the water. Very 
minute, and require the aid of the microscope in their exa- 
mination. | 


1st Tribe. 
~ Oral hairs in tufts. This includes the genera Folliculi- 
na, Brachionus, Furcularia, Urceolaria, Vorticella and 
"Tubicolaria. 


2d Tribe. 


Vibrating hairs not collected in tufts, as Rattullus, Tri 
chocerca and Vaginicola. 


Class [V.—InFusorta. 


The animals of this last class exhibit the greatest simpli- 
city of parts. They have no visible mouth, stomach, or 
internal vessels. They possess, however, the power of 
swimming about in the water, by the action of parts, the 
structure of which the microscope cannot help us to unfold. 
They appear to propagate by buds, eggs, or spontaneous 
division. They are usually met with in infusions of vege- 
table and animal substances, both in fresh and salt water. 
They are too minute for the eye to perceive their forms, 
and require the aid of the microscope. _ The work of Mut- 
LER on the “ Animalcula Infusoria,” is the storehouse 
from which naturalists derive their descriptions of all the 
genera of this class, and of the last order of the preceding. 
Lamark has contributed a good deal towards distributing 
the genera into convenient groups, but a great deal yet re- 
mains to be done, even with the materials which Mutier 
has furnished. 

Order I. 

The animals of this order have always some external or- 
gans, as cuticular processes or hairs. Two of the genera 

VOL. II. RI 
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Cercaria and Furocerca. A very common species of Fu- 
rocerca, found in ditches in spring, is delineated in 
Plate V. f. 5. in Trichoda and Kerona are furnished with 
a tail, which is wanting. 


Order II. 


In this order there are no appendices of the skin. In 
one tribe the body is globular or rounded, and of sensible 
thickness, as Monas, Volvox, Proteus, Enchelis and Vibrio. 
In the other tribe, it is expanded or concave, and very thin, 
as Bursaria, Kolpoda, Paramecium, Cyclidium and Goni- 
um. 


ee. ee 


“ O Lorv, how manifold are thy works? in wisdom hast 
thou made them all ; the earth is full of thy riches. So is this 
great and wide sea, wherein are things creeping innumer- 
able, both small and great beasts. There go the ships : 
there is that leviathan whom thou hast made to play 
therein. These wait all upon thee: that thou mayest 
give them their meat in due season. That thou givest 
them they gather: thou openest thine hand, they are fill- 
ed with good. Thou hidest thy face, they are troubled ; 
thou takest away their breath, they die, and return to 
their dust. Thou sendest forth thy spirit, they are crea- 
tele and thou renewest the face of the earth.” 
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